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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide toner enabling faster fixing, having an excellent low temperature fixing 
property and high temperature offset resistance corresponding to the fast fixing, and also having excellent 
developing property, and to provide an image forming method and an image forming apparatus. 
SOLUTION: The toner, which contains at least a mixture . of vinyl resin having a carboxyl group and vinyl resin 
having a glycidyl group, vinyl resin having a carboxyl group and a glycidyl group, binding resin containing one or 
more kinds of resin selected out of a group comprising vinyl resin in which a carboxyl group has reacted with a 
glycidyl group, and colorant, is uses for the image forming method wherein an unfixed toner image is formed on. a 
recording material, meanwhile a heat transmit layer having a metal base layer is heated by a heating element 
contacting with the heat transmit layer, and the unfixed toner image Is fixed on the recording material by press- 
contacting the recording material on which the unfixed toner image is formed to the heated heat transmit layer. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] ^ 

It is the toner used for the image formation approach of carrying out a pressure welding to the heat transfer layer 
which formed the non-established toner image on record material, heated the heat transfer layer which has a 
substratum metal by one side with the heating object in contact with this heat transfer layer, and heated the record 
material in which the non-established toner image was formed, and fixing a non-established toner image to record 
material, 

Binding resin and a coloring agent are contained at least, 

Said binding resin is a toner characterized by containing the resin more than a kind chosen from the group who 
consists of vinyl resin which has the mixture, carboxyl group, and gtycidyl group of the vinyl resin which has a 
carboxyl group, and the vinyl resin which has a gtycidyl group, and vinyl resin to which the carboxyl group and the 
glycidyl group reacted. 
[Claim 2] 

The toner according to claim 1 characterized by for number average molecular weight being 1 ,000 thru/or 40,000, 
and weight average molecular weight being 10,000 thru/or 10,000,000 in the molecular weight distribution of the 
tetrahydrofuran extractives measured by gel permeation chromatography. 
[Claim 3] 

The toner according to claim 1 characterized by having at least one Maine peak to molecular weight 4.000 thru/or 
the field of 30.000 in the molecular weight distribution of the tetrahydrofuran extractives measured by gej 
permeation chromatography. 
[Claim 4] 

The toner according to claim 3 characterized by having at least one peak, respectively to molecular weight 4,000 
thru/or the field of 30,000 and molecular weight 50,000 thru/or the field of 10,000,000 in the molecular weight 
distribution of the tetrahydrofuran extractives measured by gel permeation chromatography. 
[Claim 5] 

The toner according to claim 4 characterized by having at least one peak, respectively to molecular weight 4,000 
thru/or the field of 30,000 and molecular weight 800,000 thru/or the field of 10,000,000 in the molecular weight 
distribution of the tetrahydrofuran extractives measured by gel permeation chromatography. 
[Claim 6] 

The toner according to claim 4 characterized by having at least one peak, respectively to molecular weight 4,000 
thru/or the field of 30.000, molecular weight 50,000 or the field of 800,000 and molecular weight 800,000 thru/or the 
field of 10,000,000 in the molecular weight distribution of the tetrahydrofuran extractives measured by gel 
permeation chromatography. 
[Claim 7] 

Said binding resin is a toner given in claim 1 characterized for tetrahydrofuran insoluble matter by 0.1 thru/or doing 
60 mass % content of thru/or any 1 term of 6. 
[Claim 8] 

A toner given in claim 1 characterized by the acid number of a tetrahydrofuran meltable component being less than 
50 mgKOH/g thru/or any 1 term of 7. 
[Claim 9] 

Said coloring agent is a toner given in claim 1 which is a magnetic oxide of iron and is characterized by carrying out 
20-200 mass section content to the binding resin 1 00 mass section thru/or any 1 term of 8. 
[Claim 10] 

A toner given in claim 1 characterized by a weight mean diameter being 2.5-10 micrometers thru/or any 1 term of 9. 
[Claim 11] 

Said heat transfer layer has the cylindrical metal element tube as said substratum, the mold-release characteristic 
layer which forms the outside surface of a heat transfer layer, and the glue line which pastes up a cylindrical metal 
element tube and a mold-release characteristic layer. Said heating object A toner given in claim 1 characterized by 
being arranged inside [ cylinder ] said cylindrical metal element tube, for the surface roughness of the inside-and- 
outside side of said cylindrical metal element tube being 3 micrometers or less, and total of the thickness of said 
glue line and a mold-release characteristic layer being 20 micrometers or less thru/or any 1 term of 10. 
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[Claim 12] 

It is the image formation approach of carrying out a pressure welding to the heat transfer layer which formed the 
non-established toner image on record material, heated the heat transfer layer which has a substratum metal by one 
side with the heating object In contact with this heat transfer layer, and heated the record material in which the 
non-established toner image was formed, and fixing a non-established toner Image to record material. 
The image formation approach characterized by using the vinyl resin which has the mixture, carboxyl group, and 
glycidyl group of the vinyl resin which has a carboxyl group, and the vinyl resin which has a glycidyl group, the 
binding resin containing the resin more than a kind chosen from the group who consists of vinyl resin to which the 
carboxyl group and the glycidyl group reacted, and the toner which contains a coloring agent at least 
[Claim 13] 

Said heat transfer layer has a cylindrical metal element tube as said substratum. Said heating object In the fixing nip 
section formed between the pressurization members and heat transfer layers which are arranged inside [ cylinder ] 
said cylindrical metal element tube, and counter a heating object through said heat transfer layer, and contact a 
heat transfer layer, and are arranged The Image formation approach according to claim 1 2 characterized by carrying 
out the' pressure welding of said record material to said heat transfer layer by passing the record material in which 
the non-established toner image was formed. 
[Claim 14] 

In the image formation equipment which has a means to form a non-established toner image on record material, and 
the anchorage device which fixes said non-established toner image to record material said toner The mixture of the 
vinyl resin which has a carboxyl group, and the vinyl resin which has a glycidyl group. The vinyl resin which has a 
carboxyl group and a glycidyl group, the binding resin containing the resin more than a kind chosen from the group 
who consists of vinyl resin to which the carboxyl group and the glycidyl group reacted, and a coloring agent are 
contained at least, ^ 

It has the heat transfer layer which intervenes between the pressurization member which said anchorage device 
counters a heating object and a heating object, and is prepared, and a heating object and a pressurization member, 
and Is heated with a heating object. 

Said heating object contacts said heat transfer layer, and Is arranged. 
Said heat transfer layer has a metal substratum, 

Said pressurization member is image formation equipment characterized by contacting said heat transfer layer and 
being arranged In the opposite section with said heating object. 
[Claim 15] 

It Is image formation equipment according to claim 14 characterized by for said metal substratum being a cylindrical 
metal element tube, and arranging said heating object inside [ cylinder ] said cylindrical metal element tube. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. Thls document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the vvord which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to electrophotography, electrostatic recording, electrostatic printing, the toner used for the 
image formation approach like toner Jet, the image formation approach using this toner, and image formation 
equipment. 

[0002] . ^ 

[Description of the Prior Art] 

In the anchorage device provided to the image formation equipment which adopts an electrophotography method, 
electrostatic recording, etc., the anchorage device of the roller heating method fixed on record material is widely 
used by passing the nip section formed with the fixing roller which carries out the pressure welding of the record 
material which supported the non-established toner image mutually, and rotates, and a pressurization roller. 
[0003] 

The anchorage device of this roller heating method has a fixing roller 40 and the pressurization roller 50 which 
counters a fixing roller 40. as shown in drawing 13 . A fixing roller 40 has the hollow redding 42. the mold-release 
characteristic layer 43 which covers the outside surface of the hollow redding 42, the thermistor 44 which detects 
the skin temperature of a fixing roller 40, and the halogen lamp 41 which is the heating object arranged inside the 
hollow redding 42. The pressurization roller 50 has redding 51, the elastic layer 52 which covers the peripheral face 
ef redding 51, and the mold-release characteristic layer 53 which covers the front face of the elastic layer 52. 
[0004] 

The hollow redding 42 is for example, a product made from aluminum, and it is formed in the thickness of 1mm - 
about 4mm so that a mechanical strength may be satisfied. The mold-release characteristic layer 43 is formed with 
high molecular compounds in which the engine performance excellent in the mold-release characteristic is shown, 
such as polytetrafluoroethylene (PTFE) and a perfluoro alkoxy tetrafluoreethylene copolymer (PFA). The elastic 
layer 52 is formed of elastic members, such as a Plastic solid of silicone rubber, and foam of silicone rubber. A fixing 
roller 40 and the pressurization roller 50 are formed so that a pressure welding may be mutually carried out with the 
pressurization spring which is not illustrated [ for example, ]. and they form the fixing nip section N. 
[0005] 

Moreover, as an anchorage device provided to image formation equipment, the anchorage device of the film heating 
method indicated by JP,63-313182,A. JP,2-157878.A. JP.4-44075,A, the JP.4-204980A official report, etc., for 
example is known. 
[0006] 

The anchorage device of this film heating method has the fixing member 60 and the pressurization roller 50 which 
counters the fixing member 60, as shown in drawing 14 . The fixing member 60 has the heating object 61, the stay 
holder 62 which turns the heating object 61 to the pressurization roller 50, and supports it, the fixing film 63 which 
intervenes between the heating object 61 and the pressurization roller 50, and is pinched by the heating object 61 
and the pressurization roller 50. and the temperature detection means 64 formed in the tooth back of the heating 
object 61. The fixing member 60 and the pressurization roller 50 are formed so that a pressure welding may be 
mutually carried out with the pressurization spring which is not illustrated [ for example, ], and they form the fixing 
nip section N in the opposite section of the heating object 61 and the pressurization roller 50. 
[0007] 

The heating object 61 is a ceramic heater in which the whole heater which an energization exoergic resistive layer 
generates heat and contains a ceramic substrate and a glass protective layer carries out a rapid temperature up. 
when energization is made by for example, the energization exoergic resistive layer. 
[0008] 

The fixing film 63 is the member of cylindrical or the shape of an endless belt, and the shape of an owner edge web 
of a roll volume, and it moves in the direction of an arrow head, for example, sticking it to the 61st page of a Heating 
object, and sliding [ set it in the fixing nip section N, and ] on a non-illustrated driving means or the turning effort of 
the pressurization roller 50. Generally the fixing film 63 is formed quite thinly with the thickness of 20-70 
micrometers from a viewpoint which improves heating effectiveness from the heating object 61. The fixing film 63 is 
3 lamination of for example, a film substratum, a conductive primer layer, and a mold-release characteristic layer, 
out of polymeric materials, such as a high insulating high molecular compound and a fluororesin. is suitable and is 
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formed. 
[0009] 

Since the anchorage device of said roller heating method is a configuration in which a pressurization roller and a 
fixing roller carry out a pressure welding mutually, in order to maintain endurance, it needs a certain amount of 
mechanical strength. However, if a mechanical strength is raised, the heat capacity of a member becomes large, the 
heating effectiveness of a heating object falls, and it is not desirable from a viewpoint of laborsaving. On the other 
hand, in the case where it pressurizes with weak welding pressure in consideration of endurance, fixable [ of a 
toner ] may become inadequate. 
[0010] 

If a high molecular compound is used for the ingredient of a fixing film, thermal conductivity is bad, and although the 
anchorage device of said film heating method has good heating effectiveness and is desirable from a viewpoint of 
laborsaving compared with the anchorage device of a roller heating method, the room of amelioration is left behind 
when realizing further improvement in the speed of process speed. 
[0011] 

Moreover, if the anchorage device of said film heating method makes welding pressure high, endurance will tend to 
fall. Moreover, if welding pressure is made low, it is necessary to make the amount of heating increase but, and when 
heat is further stored in a pressurization roller with the increment in the amount of heating, for example, it switches 
to the big record material from small record material like the regular paper of A4 size fi^om a postcard, in the latter 
edge, it becomes easy to generate elevated-temperature offset. 
[0012] 

Therefore. In order to reconcile fixable and endurance and for amelioration of a fixing process to realize better image 
formation processes, such as simplification of a configuration, laborsaving operation, and the further improvement in 
the speed of a process, further, amelioration of an anchorage device is important, but since the class and structure 
of an ingredient are easy to be restricted, it is still more important for an anchorage device to set and improve the 
toner to be used. Especially, in the viewpoint of an offset prevention technique, the place depended on the property 
of a toner is large, a fixing temperature field is large, and development of a toner with high offset-proof nature is 
desired. 
[0013] 

About such a toner, the various devices which add amelioration to binding resin are tried. For example, JP,62- 
194260,A, JP,6-11890,A, JP,6-222612,A, JP.7-20654.A. JP.9-i85182.A, In JP.9-244295.A. JP.9-31 9410.A. JP.10- 
87837,A, and JP,10-90943,A Using glycidyl group content resin as a cross linking agent, in the resin constituent 
which consists of carboxyl group content resin, a part for molecular weight distribution and gel, the acid number, 
epoxy value, etc. are controlled, and the binder constituent for toners and toner which improved fixable. offset-proof 
nature, etc. are proposed. 
[0014] 

Although these toners do so the effectiveness which was excellent to improvement in offset-proof nature, the room 
of an improvement is left behind about the further improvement in the low-temperature fixable one at the time of 
applying to the case where it applies to the system of process speed with a quick rate, facilitation of an anchorage 
device, or energy saving, or elevated-temperature-proof offset nature. 
[0015] 

[Problem(s) to be Solved by the Invention] 

The technical problem of this invention is to offer the toner which solved the trouble like the image formation 

approach using this toner, and image formation equipment. 

[0016] 

That is, this invention enables more nearly high-speed fixing and makes it a technical problem to offer the toner, the 
image formation approach, and image formation equipment which correspond to this high-speed fixing further, and 
are excellent in low-temperature ****** and elevated-temperature-proof offset nature, and have the outstanding 
development nature. 
[0017] 

[Means for Solving the Problem] 

This invention is compatible in fixable [ good ] and endurance, and offers an image formation process including the 
fixing process which enables much more high-speed fixing, and the toner applied to this image formation process. 
[0018] 

Namely, this invention forms a non-established toner image on record material, and the heat transfer layer which 
has a substratum metal by one side is heated with the heating object in contact with this heat transfer layer. It is 
the toner used for the image formation approach of carrying out a pressure welding to the heat transfer layer which 
heated the record material in which the non-established toner image was formed, and fixing a non-established toner 
image to record material. Binding resin and a coloring agent are contained at^ least Binding resin The mixture of the 
vinyl resin which has a carboxyl group, and the vinyl resin which has a glycidyl group, The toner containing the resin 
more than a kind chosen from the group who consists of vinyl resin which has a carboxyl group and a glycidyl group, 
and vinyl resin to which the carboxyl group and the glycidyl group reacted is offered. 
[0019] 

Moreover, this invention offers the image-formation approach of carrying out a pressure welding to the heat- 
transfer layer which formed the non-established toner image on record material, heated the heat-transfer layer 
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which has a substratum metal by one side with the heating object in contact with this heat-transfer layer using the 
above-mentioned toner, and heated the record material in which the non-established toner image was formed, and 
fixing a non-established toner image to record material, and the image-formation equipment which are applied to 
this image-formation approach. 
[0020] 

[Embodiment of the Invention] 

The toner of this invention contains at least the binding resin and the coloring agent containing the resin more than 
a kind chosen from the group who consists of vinyl resin which has the mixture, carboxyl group, and glycidyl group of 
the vinyl resin which has a carboxyl group, and the vinyl resin which has a glycidyl group, and vinyl resin to which 
the carboxyl group and the glycidyl group reacted. 
[0021] 

Form a non-established toner image for the above-mentioned toner on record material, and the heat transfer layer 
which has a substratum metal by one side is heated with the heating object in contact with this heat transfer layer. 
By using for the image formation approach of carrying out a pressure welding to the heat transfer layer which 
heated the record material in which the non-established toner image was formed, and fixing a non-established toner 
image to record material, it becomes possible to attain outstanding low-temperature *****3|e^ elevated-temperature- 
proof offset nature, development nature, and quick-start nature. 
[0022] 

Moreover, in the molecular weight distribution of the tetrahydrofuran (THF) extractives measured by gel permeation 
chromatography (GPC), it is desirable that number average molecular weight is 1 ,000 thru/or 40.000, as for the 
toner of this invention, it is still more desirable that it is 2,000 thru/or 20,000, and it is desirable that it is especially 
3,000 thru/or 15,000. Moreover, it is desirable that weight average molecular weight is 10,000 thru/or 10,000,000, it 
is still more desirable that it is 20,000 thru/or 5,000,000, and it is desirable that it is especially 30,000 thru/or 
1 ,000,000. As for the toner of this invention, it is desirable that the above-mentioned mean molecular weight is 
shown, when balancing fixable, offset-proof nature, and blocking resistance. 
[0023] 

Moreover, the toner of this invention is desirable when that each mean molecular weight is above-mentioned within 
the limits attains fixable [ good ] and blocking resistance by said molecular weight distribution. When number average 
molecular weight is less than 1,000, or when weight average molecular weight is less than 10,000, blocking resistance 
tends to get worse, and when number average molecular weight exceeds 40,000, or when weight average molecular 
weight exceeds 1 0.000,000, it becomes difficult to obtain sufficient fixable improvement 
[0024] 

In the molecular weight distribution of the THF extractives measured by GPC, as for the toner of this invention, it is 
desirable to have the Maine peak to molecular weight 4,000 thru/or the field of 30,000. and it is still more desirable 
to have the Maine peak to molecular weight 5,000 thru/or the field of 20,000. As for the toner of this invention, it is 
desirable to. have said Maine peak, when raising fixable, offset-proof nature, and blocking resistance. In being in the 
inclination for blocking resistance to get worse when the Maine peak is less than 4,000 molecular weight and 
exceeding molecular weight 30.000, it is in the inclination for fixable [ good ] to decrease. 
[0025] 

Moreover, as for the toner of this invention, in the molecular weight distribution of the THF extractives measured by 
GPC, it is desirable to have at least one peak in molecular weight 4,000 thru/or 30,000, and to have at least one or 
more peaks in molecular weight 50,000 thru/or 1 0,000,000. About the latter molecular weight distribution, it is more 
desirable that it is molecular weight 800.000 thru/or 10.000.000, and the thing of molecular weight 50,000 thru/or 
800.000 and molecular weight 800.000 thru/or 10,000,000 for which it is alike, respectively and has at least one peak 
is much more more desirable still. 
[0026] 

As for the toner of this invention, it is desirable that the above-mentioned peak profile is shown, when raising 
fixable, offset-proof nature, and blocking resistance. It is effective to have at least one peak in molecular weight 
4,000 thru/or 30,000 in the toner of this invention, when attaining fixable [ good ] and blocking resistance, and it is 
effective to have at least one or more peaks in molecular weight 50.000 thru/or 1 0,000.000. when attaining good 
offset-proof. 
[0027] 

As for the toner of this invention, it is desirable from a viewpoint on a fixing disposition that the peak which is in 
molecular weight 4,000 thru/or the field of 30,000 in the case where two or more conventions of the molecular 
weight range which has a peak are carried out is the greatest peak (Maine peak). 
[0028] 

Moreover, in the above-mentioned case, the subpeak in molecular weight 800,000 thru/or the field of 10,000,000 is 
the component generated by the crosslinking reaction of binding resin, and is effective in improvement in offset- 
proof nature. Moreover, when it has a peak to molecular weight 100,000 thru/or less than 800,000 field, the large 
molecular weight 4,000 of a melt viscosity difference the component of 30,000 and molecular weight 800.000 thru/or 
dispersibility with the component of 10.000,000. and dispersibility in the toner of THF insoluble matter are made 
good, and it is effective in improvement in development nature and a fixing property. 
[0029] 

The toner of this invention is desirable, when said binding resin raises THF insoluble matter and 0.1 thru/or doing 60 



[JP. 2004-053622. A] 



4/31 ^— V 



mass % content of raise offset-proof nature. 
[0030] 

It is much more desirable that it is 7 thru/or 55 mass %, it is more desirable that it is 5 thru/or 60 mass %. and it is 
[ as for said THF insoluble matter, it is further much more desirable that it is 9 thru/or 50 mass %, and ] still more 
desirable that it is 10 thru/or 45 mass %. It is desirable that the content of said THF insoluble matter is in said 
range, when making a good mold-release characteristic discover desirable especially when raising fixable and offset- 
proof nature with sufficient balance. 
[0031] 

Thus, even if it improves more the mold-release characteristic of the fixing image from a fixing member and an 
image comes to the point of record material, discovering a good mold-release characteristic It is effective when 
generating of the jam by poor fixing separation etc. is prevented, one record material can only be passed and the 
greater part of this adhesion toner can be discharged, even when a jam should be generated in the fixing section and 
a toner adheres to a heat transfer layer, and minimizing soiling on the back of paper. When applied to especially a 
high-speed machine, the amount of offset of a toner to heat transfer layers, such as a fixing film, decreases, and it 
is effective in reinforcement etc. 
[0032] 

In the manifestation of effectiveness which was excellent the account of a top when THF insoluble matter was 
under 5 mass % beginning to decrease and exceeding 60 mass %, fixable not only gets worse, but electrification 
nature tends to become an ununiformity into a toner. 
[0033] 

Moreover, when a wax is contained in a toner, the delicate viscosity balance of binding resin borne by THF insoluble 
matter and the GPC property by this invention is considered with making exposure on the toner front face of a wax 
increase, and when mitigating contamination by the toner of a heat transfer layer, it is effective [ such a 
mechanism ]. - 
[0034] 

As for the toner of this invention, it is desirable that the acid number of a tetrahydrofuran meltable component is 
less than 50 mgKOH/g, when preventing contamination of better development nature, a sleeve, and a fixing process. 

[0035] 

As for the toner of this invention, it is desirable that glass transition temperature (Tg) is 50-70 degrees C. When Tg 
is less than 50 degrees C, blocking resistance tends to get worse, and when exceeding 70 degrees C, fixable tends 
to fall. 
[0036] 

The example of the measuring method which can measure the molecular weight distribution of the THF extractives 
measured by GPC of the toner of this invention and the binding resin used for this invention is shown below. 
[0037] 

<Measurement of the molecular weight distribution by GPC> 
A sample is the following, and is made and produced. 

After putting in the toner or binding resin used as the measuring object into THF and leaving it for several hours, it 
shakes enough, and THF is often mixed until the coalescence object of a measuring object object is lost, and it puts 
for further 12 hours or more. It is made for the neglect time amount to the inside of THF to turn into 24 hours or 
more then. Then, a sample processing filter (the pore size H-25-2 (TOSOH CORP. make) of 0.2-0.5 micrometers, 
for example, a my SHORI disk etc., can be used.) is passed, and let the obtained solution be the sample of GPC. 
Moreover, sample concentration is adjusted so that a resinous principle may become in ml and 0.5-5mg /. 
[0038] 

RI (refractive index) detector is used for a detector. In addition, as a column, are good to combine two or more 
commercial polystyrene gel columns. For example, shodex GPC KF-801 by Showa Denko K.K. and the combination 
of 802. 803, 804. and 805,806.807,800P, TSKgel G1000H (HXL) by TOSOH CORP., G2000H (HXL). The combination 
of G3000H (HXL), G4000H (HXL). G5000H (HXL), G6000H (HXL). G7000H (HXL). and TSKgurd column can be 
mentioned. 
[0039] 

In a 40-degree C heat chamber, a column is stabilized, as a solvent, about lOOmicrol impregnation of a sink and said 
THF sample solution is carried out, and THF is measured by the rate of flow Iml/m in the column in this 
temperature. 
[0040] 

In molecular weight measurement, the molecular weight distribution which a sample has is computed from the 
relation of the opposite numeric value of a calibration curve and counted value which were created by several sorts 
of mono dispersion polystyrene standard samples. It is appropriate to use the standard polystyrene sample of about 
at least ten points as a standard polystyrene sample for calibration-curve creation, for example using that whose 
molecular weight by the TOSOH CORP. make or Showa Denko K.K. is 102 to about 107. 
[0041] 

The example of the measuring method which can measure the THF insoluble matter measured by GPC of the toner 

of this invention and the binding resin used for this invention is shown below. 

[0042] 
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<Measurement of THF insoluble matter> 

Weighing capacity of binding resin or the toners 0.5-1. Og is carried out (Wig), and it puts into an extraction thimble 
(for example, No[ by Toyo Roshi Kaisha. Ltd. ] .86R). and applies to a Soxhiet extractor. After evaporating the 
meltable component solution which extracted for 10 hours, using THF200ml as a solvent, and was extracted with the 
solvent, a vacuum drying is carried out at 100 degrees C for several hours, and weighing capacity of the amount of 
THF meltable resinous principles is carried out (W2g). On the other hand, in the case where the THF insoluble 
matter of a toner is measured, the weight for a combustion residual ash in a toner is found (W3g). 
[0043] 

A part for a combustion residual ash is called for in the following procedures. About 2.0g sample is paid and weighed 
precisely to the 30ml magnetic crucible weighed precisely beforehand, and the mass (Wa) g of a sample is weighed 
precisely. Crucible mass is weighed precisely, after putting a crucible into an electric furnace, heating at about 900 
degrees C for 3 hours, cooling radiationally in an electric furnace and making it cool radiationally in a desiccator 
under ordinary temperature for 1 hour or more. It asks for a part for the combustion residual ash g (Wb) from here. 
The combustion residual ash content in a toner is called for by the following formula from these results, and the 
weight for a combustion residual ash in a sample is found from this content. 

[0044] ; 

[Equation 1] 

(Wb/Wa) xlOO= combustion residual ash part content (mass %) 
[0045] 

In the case of a toner, in the case of the following type (1) to binding resin, THF insoluble matter is called for from 
the following formula (2). 
[0046] 
[Equation 2] 

{W1 - (W3+W2) } 
THF^>g^= X100(%) (1) 



w 1 ---wa 



[0047] 
[Eiqjuation 3] 



(W 1 -W2) 

THF^jg5^= X100{SS%) (2) 

W1 



[0048] 

The example of the measuring method which can measure the acid number of the THF meltable component of the 
toner of this invention is shown below. The basic operation in this example of measurement applies to JIS K-0070. 
Moreover, although the following examples of measurement are the approaches of making a toner the measuring 
object, the acid number of the THF meltable component of binding resin can be measured similaHy. 
[0049] 

<Measurement of the acid number> 

Samples 0.5-2.0 (g) are weighed precisely. A grinding article is used for a sample if needed. Moreover, THF insoluble 
elements, such as insoluble matter in a coloring agent and binding resin, are used for a sample, removing them 
beforehand, or it calculates the content of a THF insoluble element beforehand. Weight of the THF meltable 
component in the sample weighed precisely is set to W (g). 
[0050] 

A sample is paid to the beaker of 300 (ml), and the mixed liquor 150 (ml) of toluene/ethanol (4/1) is added, and it 
dissolves. Potentiometric titration equipment is used for this solution, and the ethanol solution of KOH of 0.1 mol/l 
is titrated. More specifically, automatic titration using potentiometric titration equipment AT-400 (win workstation) 
and the ABP-410 electric buret by Kyoto electronic incorporated company can be used. 
[0051] 

The amount of the KOH solution used at this time is set to S (ml), a blank is measured to coincidence and the 
amount of the KOH solution used at this time is set to B (ml). The acid number is calculated by the degree type 
from the obtained result, f is the factor of KOH. 
[0052] 
[Equation 4] 

Acid-number (mgKOH/g) = {(S-B) x^5.61} /W 
[0053] 

The example of the measuring method which can measure the glass transition temperature of the toner of this 
invention is shown below. 
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[0054] 

<Measurement of glass transition temperature> 

The glass transition temperature (Tg) of a toner is measured according to ASTM D 341 8-82 using a differential 
scanning calorimeter (DSC measuring device), and DSC~7 (PerkinElmer. Inc. make) and other models. 
[0055] 

The department of a measurement trial carries out weighing capacity of the 5-20mg lOmg to a precision preferably. 
This is put in into an aluminum pan and it measures under ordinary temperature normal relative humidity by the 
programming rate of 10 degrees C / min between 30-200 degrees C of measurement temperature requirements, 
using an empty aluminum pan as a reference. In this temperature up process, specific heat change is obtained in the 
range of 40-100-degree C temperature. Let the intersection of the line of the midpoint of the base line after coming 
out before the specific heat change at this time comes out, and a differential heat curve be the glass transition 
temperature Tg of the toner in this invention. 
[0056] 

The toner of this invention contains binding resin and binding resin contains at least the vinyl resin to which the 
vinyl resin which contains the mixture of the vinyl resin which has a carboxyl group at least, and the vinyl resin 
which has a glycidyl group, or has a carboxyl group and a glycidyl group was contained, or the carboxyl group and 
the glycidyl group reacted. 
[0057] 

The mixture of said vinyl resin prepares the vinyl resin which has a carboxyl group, and the vinyl resin which has a 
glycidyl group, and is obtained by mixing these. The vinyl resin which has said carboxyl group and glycidyl group is 
obtained by copolymerizing the vinyl system monomer which has a carboxyl group, and the vinyl system monomer 
which has a glycidyl group. The vinyl resin to which said carboxyl group and glycidyl group reacted is obtained by 
making the carboxyl group of the vinyl resin which has a carboxyl group, and the glycidyl group of the vinyl resin 
which has a glycidyl group react under the suitable conditions in which the cyclic ether of a glycidyl group carries 
out ring breakage at least. 
[0058] 

The vinyl resin which has said carboxyl group is obtained using a kind of the monomer which has a carboxyl group, 
or two sorts or more by carrying out copolymerization to a vinyl system monomer with a well-known polymerization 
method. The following are mentioned as a monomer which constitutes the vinyl resin which has a carboxyl group and 
which has a carboxyl group. 
[0059] 

As a monomer which has a carboxyl group, partial saturation dicarboxylic acid [, such as partial saturation 
monocarboxylic acid, such as an acrylic acid a methacrylic acid, alpha-ethyl acrylic acid, a crotonic acid, a cinnamon 
acid, a vinyl acetic acid, isocrotonic acid, tiglic acid, and angelic acid, and these alpha- or beta-alkyi derivative, a 
fumaric acid, a maleic acid, a citraconic acid, an alkenyl succinic acid, an itaconic acid, mesaconic acid, a dimethyl 
maleic acid and a dimethyl fumaric acid, ], monoester derivative [ of those ]. anhydride and alpha-, or beta-alkyi 
derivative is mentioned, for example. ' 
[0060] 

all the monomer 100 mass sections from which the monomer which has the above carboxyl groups constitutes 
binding resin — receiving — 0.1 - 50 mass section — desirable — 0.1 - 30 mass section — what is necessary is 
just to carry out 0.2-15 mass section addition more preferably 
[0061] 

As for the acid number of the vinyl resin which has a carboxyl group, it is desirable that they are 100 or less 
mgKOH/g. It is desirable, when the moderate balance of electrification of homogeneity and a toner by the acid 
number of said resin being 100 or less mgKOH/g is maintained, acceleration of the isoagglutinatlon by blotch 
generating and superfluous electrification on the developer support in a developer is suppressed, a toner fluidity, 
conveyance nature, and cleaning nature are raised and a smooth development process is realized. When exceeding 
1 00 mgKOH/g, the negative electrification nature of the binding resin in a toner particle may become superfluous, 
image concentration may fall, and fogging may increase. 
[0062] 

As for the glass transition temperature (Tg) of the vinyl resin which has a carboxyl group, it is desirable that it is 
40-70 degrees C. When Tg is less than 40 degrees C, the blocking resistance of a toner tends to get worse, and 
when exceeding 70 degrees C, fixable [ of a toner ] tends to get worse. 
[0063] 

As for the vinyl resin which has a carboxyl group, it is desirable that the viewpoint which it is desirable that number 
average molecular weight is 1 .000 thru/or 40,000, and attains good offset-proof nature and blocking resistance from 
a viewpoint which attains fixable [ good ] to weight average molecular weight is 10,000 thru/or 1,000.000. 
[0064] 

As for the vinyl resin which has a carboxyl group, it is desirable to have a low molecular weight constituent and the 
amount component of macromolecules, and. as for the peak molecular weight of the viewpoint which 4,000 thru/or 
30.000 are desirable as for the peak molecular weight of a low molecular weight constituent, and attains good 
offset-proof nature and blocking resistance from a viewpoint which attains fixable [ good ] to the amount 
component of macromolecules, 50,000 thru/or 1,000,000 are desirable. In the case where both a low molecular 
weight constituent and the amount component of macromolecules fill the range of the above-mentioned molecular 
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weight distribution, both low-temperature fixable one and offset-proof nature can be further attained to altitude. 
[0065] 

Furthermore, as for the vinyl resin which has a carboxyl group, it is desirable that the viewpoint which raises the 
dispersibility of a toner constituent to THF insoluble matter is below 10 mass %. and it is good for a pan that it is 
below 5 mass %. 
[0066] 

As a polymerization method which can be used for this invention as the synthetic approach of the amount 
component of macromolecules among the vinyl resin which has said carboxyl group, a bulk-polymerization method, a 
solution polymerization method, an emulsion-polymerization method, and a suspension-polymerization method are 
mentioned. 
[0067] 

Among these, an emulsion-polymerization method is an approach of making water distributing an almost insoluble 
monomer (monomer) in the aqueous phase as a small particle with an emulsifier. and performing a polymerization 
using a water-soluble polymerization initiator. By this approach, accommodation of heat of reaction is easy, since 
the phase (oil phase which consists of a polymer and a monomer) and aqueous phase to which a polymerization is 
performed are another, a termination reaction rate is small, as a result, a rate of polymerization is large, and a high- 
polymer thing is obtained. Furthermore, since a polymerization process's being comparatively easy and a 
polymerization product are very fine particles, in manufacture of a toner, there is an advantageous point as the 
manufacture approach of the binding resin for toners from the reasons nil why mixing with other additives, such as a 
coloring agent and an electric charge control agent, is easy etc. 
[0068] 

However, actuation of a salting-out etc. is required for a polymer to tend to become impure for the added emulsifier. 
and take out a polymer, and in order to avoid this inconvenience, a suspension-polymerization method is convenient 

[0069] 

In a suspension-polymerization method, it is desirable to carry out to the drainage system solvent 100 mass section 
below in the monomer 100 mass section (preferably 10-90 mass section). As an usable dispersant, polyvinyl 
alcohol, a polyvinyl alcohol partial saponification object, calcium phosphate, etc. are mentioned, and, generally it is 
used in 0.05 - 1 mass section to the drainage system solvent 100 mass section. Although 50-95 degrees C is 
suitable for polymerization temperature, it is suitably chosen by the initiator to be used and the polymer made into 
the purpose. 
[0070] 

In order to attain the purpose of this invention, as for said amount component of macromolecules, it is desirable to 
generate according to a kind of a polyfunctional polymerization initiator which is illustrated below, two or more sorts 
of use, or concomitant use with a polyfunctional polymerization initiator and a monofunctional nature polymerization 
initiator. 
[0071] 

As an example of a polyfunctional polymerization initiator of having polyfunctional structure 1 and 1 -G tert-butyl 
peroxide - 3, 3, a 5-trimethyl cyclohexane, 1. 3-screw (t-butyl PAOKI seesaw propyl) benzene. 2. the 5-dimethyl -2, 
five (tert-butyl peroxide) hexanes, 2, the 5-dimethyl -2, 5-G (tert-butyl peroxide) hexane, Tris (tert-butyl peroxide) 
triazine. 1 . and 1 -G t-butylperoxycyclohexane, 4 2,2-Di-t~butyl-peroxy-butane, 4 - G t-butyl PAOKISHIBA relic 
acid-n-butyl ester, G tert-butyl peroxide hexa hydro terephthalate, a G t-butyl par OKISHIAZE rate. Like G tert- 
butyl peroxide trimethyl horse mackerel peat, 2, and 2-screw (4 and 4-G t-butylperoxycyclohexyl) propane, 2, and 
2^-butyl par OKISHIOKUTAN and various polymer oxide The polyfunctional polymerization initiator which has the 
functional group which has polymerization initiation functions, such as a peroxide radical, in [ two or more ] a monad, 
and like diaryl peroxi dicarbonate, t-butyl par oxymaleic acid, t-butyl PAOKI sialyl carbonate, and t-butyl 
PAOKISHIISO propyl fumarate The polyfunctional polymerization initiator which has in a monad both the functional 
groups and polymerization nature partial saturation radicals which have polymerization initiation functions, such as a 
peroxide radical, is mentioned. 
[0072] 

An among these more desirable thing is 1 and 1-G tert-butyl peroxide. - They are 3. 3, 5-trimethyl cyclohexane, 1, 
and 1-G t-butylperoxycyclohexane. G tert-butyl peroxide hexa hydro terephthalate, G t-butyl par OKISHIAZE rate, 
2, and 2-screw (4 and 4-G t-butylperoxycyclohexyl) propane and t-butyl PAOKI sialyl carbonate. 
[0073] 

As for these polyfunctional polymerization initiators, it is desirable to be used together with two organic functions or 
a monofunctional nature polymerization initiator, when satisfying the various engine performance demanded as 
binding resin for toners. In the decomposition temperature for obtaining half-life 10 hours especially, it is desirable 
to use together the polymerization initiator and said polyfunctional polymerization initiator of decomposition 
temperature lower than said polyfunctional polymerization initiator. 
[0074] 

Specifically as said two organic functions or a monofunctional nature polymerization initiator, it is benzoyl peroxide. 
1, and 1 -di-tert-butyl peroxide. - Azo and diazo compounds, such as organic peroxide, such as 3, 3, 5-trimethyl 
cyclohexane, n-butyl -4, 4-di-tert-butyl peroxide valerate, JIKUMIRU peroxide, alpha, and alpha'-screw (t-butyl par 
OKISHIJI isopropyl) benzene, t-butyl par OKISHIKUMEN, and G t-butyl peroxide, azobisisobutyronitril, and diazo 
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aminoazobenzene. are mentioned 
[0075] 

Although you may add in a monomer to said polyfunctional polymerization initiator and coincidence, in order to keep 
the effectiveness of said polyfunctional polymerization initiator proper, as for these polymerization initiators, it is 
desirable to add, after the half-life which said polyfunctional polymerization initiator shows in a polymerization 
process passes. Moreover, as for these polymerization initiators, it is desirable to use from the point of 
effectiveness in 0.01 - 10 mass section to the monomer 100 mass section. 
[0076] 

As the synthetic approach of a low molecular weight constituent, a well-known approach can be used among the 
vinyl resin which has said carboxyl group. However, by the bulk-polymerization method, although the polymer of low 
molecular weight can be obtained by carrying out a polymerization at an elevated temperature and termination 
reaction speeding up, there is a trouble of being hard to control a reaction, in that respect, a solution polymerization 
method — if — it is desirable, when a low-molecular-weight polymer can be easily obtained on mild conditions and 
said low molecular weight constituent is obtained by adjusting the amount of initiators, and reaction temperature, 
using the difference of the chain transfer of a radical by the solvent. 
[0077] 

As a solvent used by solution polymerization, a xylene, toluene, a cumene, cellosolve acetate, isopropyl alcohol, or 
benzene is used. When using a styrene monomer, a xylene, toluene, or a cumene is desirable. A solvent is suitably 
chosen by the polymer which carries out a polymerization. Although it changes as reaction temperature with the 
solvent to be used, a polymerization initiator, and polymers which carry out a polymerization, it is desirable to 
usually carry out at 70-230 degrees C. In solution polymerization, it is desirable to carry out in the monomer 30 
mass section - 400 mass section to the solvent 100 mass section. Furthermore, it is also desirable to mix other 
polymers in a solution at the time of polymerization termination, and several sorts of polymers can be mixed by 
performing such actuation. 
[0078] 

The vinyl resin which has a glycidyl group is obtained by carrying out copolymerization with a well-known 
polymerization method using a kind of the monomer which has a glycidyl group or two sorts or more, and a vinyl 
system monomer. 
[0079] 

That what is necessary is just the compound which has a vinyl group and epoxide as a monomer which has said 
glycidyl group, the ester of glycidyl alcohol and unsaturated carboxylic acid, partial saturation glycidyl ether, etc. are 
mentioned, for example, metaglycidyl acrylate. glycidyl methacrylate, acrylic-acid-beta-methyl glycidyl, methacrylic- 
acid-beta-methyl glycidyl, ally! glycidyl ether, allyl compound-beta-methyl glycidyl ether, etc. are mentioned. The 
glycidyl monomer especially expressed with the following general formula (1) is used preferably. 
[0080] 
[Formula 1] 




C-O— CHg— CH— CHp 
II ^ ^ 

O 
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[0081] 

It is desirable that weight average molecular weight (Mw) is 2,000 thru/or 100,000, as for the vinyl resin which has a 
glycidyl group, it is more desirable that it is 2,000 thru/or 50,000, and it is still more desirable that it is 3,000 thru/or 
40,000. In the case where Mw is less than 2,000, even if molecular weight increases in the crosslinking reaction in 
binding resin, there may be much chain cutting in a kneading process, and the effectiveness to offset-proof nature 
may decrease. When Mw exceeds 100.000, it may come to affect fixable. 
[0082] 

It is desirable that epoxy value is 0.01 thru/or 5.0 eq/kg, as for the vinyl resin which has a glycidyl group, it is still 
more desirable that it is the range of 0.01 thru/or 3.0 eq/kg, and it is desirable that it is especially the range of 0.05 
thru/or 1.0 eq/kg. 0. In the case of less than 01 eq/kg, crosslinking reaction cannot occur easily, there are few 
amounts of generation of the amount component of macromolecules or THF insoluble matter, and the effectiveness 
to offset-proof nature decreases. 5. In the case where 0 eq/kg is exceeded, while crosslinking reaction becomes 
easy to occur, there is much chain cutting in a kneading process, and the effectiveness to offset-proof nature 
decreases. 
[0083] 
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As for the vinyl resin which has a glycidyl group, it is desirable that the viewpoint which performs crosslinking 
reaction more effectively to THF insoluble matter is below 10 mass %, and it is still more desirable that it is below 5 
mass %. 
[0084] 

The concrete example of measurement which can measure the epoxy value of vinyl resin which has a glycidyl group 

is shown below. The basic operation in measurement of said epoxy value applies to JIS K-7236. 

[0085] 

<Measurement of epoxy value> 

0.5-2.0 (g) are weighed precisely for a sample. Weight of the vinyl resin which has a glycidyl group is set to W (g). 
The sample weighed precisely is paid to a 300ml beaker, and it dissolves in chloroform 10ml and 20ml of acetic 
acids. 10ml of tetraethylammonium bromide acetic-acid solutions is added to this solution. It titrates using 
potentiometric titration equipment using the perchloric acid acetic-acid solution of 0.1 mol/l. Automatic titration 
which uses potentiometric titration equipment AT'400 (win workstation) and the ABP-410 electric buret for 
example, by Kyoto electronic incorporated company can be used for this titration. The amount of the perchloric acid 
acetic-acid solution used by this titration is set. to S (ml). On the other hand, a blank is measured and the amount of 
the perchloric acid acetic-acid solution used at this time is set to B (ml). Epoxy value is calculated by the following 
type from these results, f is the factor of a perchloric acid acetic-acid solution. 
[0086] 
[Equation 5] 

Epoxy value (eq/kg) =0.1xfx(S-B)/W 
[0087] 

lEq of carboxyl groups in the vinyl resin with which the vinyl resin which has a glycidyl group has a carboxyl group in 
the case where both the vinyl resin mentioned above is used for the purpose of mixing or making it react — 
receiving — a glycidyl group — 0.01 thru/or lOO.OEq — desirable — 0.03 thru/or lO.OEq — further — desirable — 
the mixing ratio of 0.05 thru/or S.OEq — being used at a rate is desirable. When a glycidyl group is less than 0.01 Eq, 
the point constructing a bridge decreases in binding resin, and it is hard coming to be discovered of the 
effectiveness by crosslinking reaction, such as offset-proof nature. Moreover, if it exceeds lOOEq, while crosslinking 
reaction becomes easy to occur, the effect on development nature may come out of it. 
[0088] 

In the vinyl resin which has a carboxyl group and a glycidyl group, as for number average molecular weight, 1 ,000 
thru/or 40,000 are desirable in order to attain fixable [ good ]. Moreover, as for weight average molecular weight, 
10,000 thru/or 1,000.000 are desirable in order to attain good offset-proof nature and blocking resistance. Target 
resin is obtained by introducing the acid number which was mentioned above, and epoxy value to resin with such 
molecular weight. In order to improve the dispersibility of a toner component, as for said vinyl resin, it is desirable 
that THF insoluble matter is below 10 mass %, and it is good for a pan that it is below 5 mass %. 
[0089] 

The toner of this invention may perform crosslinking reaction in heating processes, such as a kneading process in a 
production process, between the carboxyl group in a binding resinous principle, and a glycidyl group. This cross- 
linking component is working advantageously to improvement in offset-proof nature, development nature, and 
endurance. 
[0090] 

As said vinyl system monomer which carries out copolymerization to the monomer which has a carboxyl group, and 
the monomer which has a glycidyl group For example, styrene; o-methyl styrene, m-methyl styrene, p-methyl 
styrene, p-methoxy styrene, p-phenyl styrene, p-KURORU styrene, 3, 4-dichloro styrene, p-ethyl styrene, 2, 4- 
dimethyl styrene, p-n-butyl styrene, p-tert-butyl styrene, p-n-hexyl styrene. The styrene derivative like p-n-octyl 
styrene, p-n-nonyl styrene, p-n-DESHIRU styrene, and p-n-dodecyl styrene; Ethylene, The ethylene partial 
saturation monoolefins like a propylene, a butylene, and an isobutylene; A butadiene, The partial saturation polyenes 
like an isoprene; A vinyl ^chloride, a vinylidene chloride. The halogenation vinyl like vinyl bromide and vinyl fluoride; 
Vinyl acetate. The vinyl ester like propionic-acid vinyl and BENZOE acid vinyl; A methyl methacrylate. Ethyl 
methacrylate, methacrylic-acid propyl, n-butyl methacrylate, Methacrylic-acid isobutyl, ri-octyl methacrylate, 
methacrylic-acid dodecyl, A methacrylic acid (2-ethylhexyI), stearyl methacrylate, methacrylic-acid phenyl, alpha- 
methylene aliphatic series monocarboxylic acid ester like dimethylamlnoethyl methacrylate and diethylaminoethyl 
methacrylate; A methyl acrylate. An ethyl acrylate, acrylic-acid-n-butyl. isobutyl acryiate, Acrylic-acid propyl, 
acrylic-acid-n-octyl, acrylic-acid dodecyl. An acrylic acid (2-ethylhexyl). acrylic-acid stearyl, an acrylic acid (2- 
KURORU ethyl), The acrylic ester like acrylic-acid phenyl; Vinyl methyl ether. The vinyl ether like vinyl ethyl ether 
and the vinyl isobutyl ether; A vinyl methyl ketone, The vinyl ketones;N-vinyl pyrrole like a vinyl hexyl ketone and a 
methyl isopropenyl ketone, N-vinylcarbazole, N-vinyl indole, and the N-vinyl compound; vinyl naphthalene like N- 
vinyl pyrrolidone; an acrylic-acid derivative or a methacrylic-acid derivative like acrylonitrile, a methacrylonitrile, and 
acrylamide etc. is mentioned. As for these vinyl system monomers, a kind or two sorts or more are used. 
[0091] 

Combination of a monomer which serves as a styrene system copolymer and a styrene-acrylic copolymer also in 
these is desirable, and it is desirable to contain a styrene system copolymer component or a styrene-acrylic 
copolymer component more than 60 mass % at least in this case in respect of fixable or miscibility. 
[0092] 
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As binding resin used for the toner of this invention, use of the following polymer in addition to this is also possible. 
[0093] 

As such a polymer, for example Polystyrene. Polly p-KURORU styrene. The styrene like polyvinyl toluene, and the 
single polymer of the substitution product; A styrene-p-KURORU styrene copolymer, A styrene-vinyltoluene 
copolymer, a styrene-vinyl naphthalene copolymer, A styrene^acrylic ester copolymer, a styrene-methacrylic ester 
copolymer, A styrene-alpha-Krol methyl-methacrylate copolymer, a styrene acrylonitrile copolymer, A styrene-vinyl 
methyl ether copolymer, a styrene-vinyl ethyl ether copolymer, A styrene-vinyl methyl ketone copolymer, a 
styrene-butadiene copolymer, A styrene-isoprene copolymer, the styrene system copolymer like a styrene- 
acrylonitrile-indene copolymer; A polyvinyl chloride, Phenol resin, natural denaturation phenol resin, natural resin • 
denaturation maleic resin, Acrylic resin, methacrylic resin, polyvinyl acetate, silicone./resin, polyester resin, 
polyurethane, polyamide resin, furan resin, an epoxy resin, xylene resin, a polyvinyl butyral. terpene resin, cumarone 
indene resin, petroleum system resin, etc. are mentioned. 
[0094] 

It is possible to use various well-known coloring agents, such as the magnetic substance, a nonmagnetic color, and a 
pigment, for the coloring agent used for this invention. In applying the toner of this invention to magnetic 
monocomponent toner, the magnetic substance contains in a toner. 
[0095] 

What the alloy of a metal like ferrous-oxide; iron, such as magnetite, maghemite. and a ferrite. cobalt, metals like 
nickel or these metals, aluminum and cobalt, copper, lead, magnesium, tin. zinc, antimony, beryllium, a bismuth, 
cadmium, calcium, manganese, a selenium, titanium, a tungsten, and vanadium as the magnetic substance used in 
this invention and its mixture are used, and contains a non-iron element in the magnetic-substance front face or 
interior is desirable. As for the toner of this invention, it is still more desirable that it is the magnetic toner which 
carries out 30-200 mass section content of the magnetic substance to the binding resin 100 mass section. In this 
case, sufficient coloring effectiveness is acquired with the magnetic substance. 
[0096] 

What an alloy and its mixture with a metal like ferrous-oxide; iron, such as magnetite, maghemite, and a ferrite, 
cobalt, metals like nickel or these metals, aluminum and cobalt, copper, lead, magnesium, manganese, a selenium, 
titanium, a tungsten, and vanadium as the magnetic substance used for this invention are used, and contains a non- 
• iron element in a magnetic-substance front face or the interior is desirable. 
[0097] 

Magnetic oxides of iron, such as magnetite in which the magnetic substance used for this invention contains a 
different-species element, maghemite. and a ferrite. and the mixture of those are used preferably. Especially A 
lithium, beryllium, boron, magnesium, aluminum, Silicon, Lynn, germanium, titanium, a zirconium, tin, lead, zinc. 
Calcium, barium, a scandium, vanadium, chromium, manganese. Cobalt, copper, nickel, a gallium, cadmium, an indium, 
silver. It is desirable that it is a magnetic oxide of iron containing at least one or more elements chosen from 
palladium, go|d. mercury, platinum, a tungsten, molybdenum, niobium, an osmium, strontium, an yttrium, a technetium, 
a ruthenium, a rhodium, and a bismuth. It is an element with especially desirable a lithium, beryllium, boron, 
magnesium, aluminum, silicon, Lynn, germanium, a zirconium, tin, and the transition-metals element of the 4th period. 

[0098] 

These elements may be incorporated in an iron-oxide crystal lattice, may be incorporated in an iron oxide as an 
oxide, and may exist in a front face as an oxide or a hydroxide. Also in these gestalten. it is the desirable gestalt 
which is contained as an oxide. 
[0099] 

Moreover, the magnetic oxide of iron used for the toner of this invention may be processed by the silane coupling 

agent, the titanium coupling agent, titanate, an amino silane, etc. by the case. 

[0100] 

Although these magnetic oxides of iron change also with classes, they are preferably used in the 20 - 200 mass 
section to the binding resin 100 mass section from a viewpoint which reconciles tinting strength and the magnetism 
concerning development nature or conveyance nature. It is more preferably used in the 40 - 1 50 mass section. 
[0101] 

As a coloring agent used for this invention, the suitable pigment or suitable color of arbitration besides the above- 
mentioned magnetic oxide of iron is mentioned. For example, as a pigment, carbon black, aniline black, acetylene 
black, naphthol yellow, Hansa yellow, a rhodamine lake, an alizarin lake, red ocher, a copper phthalocyanine blue,- 
indanthrene blue, etc. are mentioned. Although sufficient amount which needs these in order to maintain the optical 
density of a fixing image is used and the loadings change with classes etc., it is desirable that it is 0.1 - 20 mass 
section to the binding resin 100 mass section, and it is more desirable that it is 0.2 - 10 mass section. 
[0102] 

Moreover, it is the same purpose and a color is used further. Although an azo system color, an anthraquinone 
system color, a xanthene system color, and a methine system color are mentioned and the loadings change with 
classes etc. as a color, for example, it is desirable that it is 0.1 - 20 mass section to the binding resin 1 00 mass 
section, and it is more desirable that it is 0.3 - 10 mass section. 
[0103] 

the toner of this invention — as a magnetic toner — a nonmagnetic toner — also carrying out — although used for 
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ail. it is desirable that a weight mean diameter is 2.5-10 micrometers, when promote electrification homogeneity, 
coherent [ of a toner ] is mitigated, and image concentration is raised and development nature is raised by 
improvement of fogging etc. Especially, in the toner whose weight mean diameter is 2.5-6.0 micrometers, the 
effectiveness is remarkable and a very high definition image is obtained. More enough [ an image / be / it / 2.5 
micrometers or more ] concentration is obtained, and a weight mean diameter is desirable. A weight mean diameter 
can be adjusted [ the manufacture approach of a toner and manufacture conditions, and ] by classification. 
[0104] 

It can measure using the coal tar method, for example, the weight mean diameter and particle size distribution of a 
toner of this invention can use a coal tar multi-sizer (coal tar company make). Although the electrolytic solution is 
used by this measuring method, 1%NaCI water solution prepared for example, using the 1st class sodium chloride and 
ISOTON R-n (made in coal tar scientific Japan) can be used for this electrolytic solution. 
[0105] 

As a measuring method. 0.1 -5ml (preferably alkylbenzene sulfonates) of surface active agents is added as a 
dispersant into 100-1 50ml of said electrolysis water solutions, and 2-20mg of test portions is added further. 
Distributed processing of this is carried out for about 1-3 minutes with an ultrasonic distribution vessel, a sample 
is distributed, the volume of a toner particle 2.00 micrometers or more and the number are measured with said 
measuring device, using 1 00-micrometer aperture as an aperture, and a volume integral cloth and number 
distribution are computed. And the weight mean diameter (D4) of the weight criteria searched for from the volume 
integral cloth concerning this invention is computed. 
[0106] 

As a channel. 13 less than 2.00-2.52 micrometers; less than 2.52-3.17 micrometers; less than 3.17-4.00 
micrometers; less than 4.00-5.04 micrometers; less than 5.04-6.35 micrometers; less than 6.35-8.00 micrometers; 
less than 8.00-10.08 micrometers; less than 10.08-12.70 micrometers; less than 12.70-16.00 micrometers; less than 
16.00-20.20 micrometers; less than 20.20-25.40 micrometers; less than 25.40-32.00 micrometers; less than 32.00- 
40.30 micrometers channels are used. 
[0107] 

The toner of this invention may contain a wax. Paraffin wax and its derivative, a montan wax and its derivative, a 
micro crystallin wax and its derivative, the Fischer Tropsch wax and its derivative, a polyolefine wax and its 
derivative, camauba wax. its derivative, etc. are mentioned to the wax used for this invention. Oxide, a block 
copolymerization object with a vinyl system monomer, and a graft denaturation object are included in a derivative. 
[0108] 

In the toner of this invention, as for these wax total contents, tt is desirable that it is 0.1 - 15 mass section to the 
binding resin 1 00 mass section, and it is more desirable that it is 0.5 - 1 2 mass section. Moreover, two or more kinds 
of waxes may be used together. 
[0109] 

As for the toner of this invention, it is desirable to contain an electric charge control agent As what controls a 
toner to negative electric charge nature, an organometallic complex and a chelate compound are effective and 
phenol derivatives, such as a monoazo metal complex, an acetylacetone metal complex, an aromatic series hide 
ROKISHI carboxylic acid, the metal complex of an aromatic series die carboxylic-acid system, other aromatic series 
hide ROKISHI carboxylic acids, aromatic series monochrome, polycarboxylic acid and its metal salt, an anhydride, 
ester, and a bisphenol. are mentioned, for example. Moreover, as an electric charge control agent which controls a 
toner to negative electrification nature, the azo system metal complex expressed with the following general formula 
(2) is desirable. 
[0110] 
[Formula 2] 
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[0111] 

In the electric charge control agent expressed with the above-mentioned general formula (2), especially as a central 
metal. Fe or Cr is desirable, a halogen, an alkyi group, and an anilide radical are desirable as a substituent, and 
hydrogen, alkali-metal ammonium, and aliphatic series ammonium are desirable as counter ion. Moreover, the mixture 
of the complex salt with which counter ion differs is also used preferably. 
[0112] 

Moreover, as an electric charge control agent which controls a toner to negative electrification nature, the basic 
organic-acid metal complex expressed with the following general formula (3X for example is mentioned. 
[0113] 
[Formula 3] 

(H2O) o 
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[0114] 

In the electric charge control agent expressed with the above-mentioned general formula (3), especially as a central 
metal, Fe, Cr, Si, Zn, and aluminum are desirable, an alkyI group, an anilide radical, an aryl group, and a halogen are 
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desirable as a substituent, and counter ion has hydrogen, ammonium, and desirable aliphatic series ammonium. 
[0115] 

An azo system metal complex is more desirable also in the electric charge control agent expressed with the above- 
mentioned general formula (3), and the azo system iron complex further expressed with the following general formula 
(4) is the most desirable. 
[0116] 
[Formula 4] 

0 




^® 



(4) 



[0117] 

Following structure-expression (5) - (10) is shown for the example of an azo system metal complex expressed with 
the above-mentioned general formula (4) below. 
[0118] 
[Formula 5] 
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[0119] 
[Formula 6] 
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[0120] 
[Formula 7] 
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[0121] 
[Formula 8] 




[0123] 

[Formula 10] 
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[0124] 

As what controls the toner of this invention to forward electrification nature For example, the conversion object by 
Nigrosine, a fatty-acid metal salt, etc.; A tributyl benzyl ammonium- 1~hydroxy-4-naphth sulfonate, Quartemary 
ammonium salt, such as tetrabutylammonium tetrafluoroborate. And onium salts and these lake pigmentsj 
trtphenylmethane dye, and these lake pigments (as a lakeHzed agent), such as phosphonlum salt which is these 
analogs A tungstophosphoric acid, molybdophosphoric acid, a phosphorus tungsten molybdrc acid, A tannic acid, a 
lauric acid, a gallic acid, a ferricyanide, ferrocyanide. etc.. The metal salt of a higher fatty acid; Dibutyltin oxide, 
dioctyl tin oxide, JIORUGANO tin oxide, such as dicyclohexyl tin oxide; Dibutyltin borate, JIORUGANO tin borate, 
such as dioctyl tin borate and dicyclohexyl tin borate; a guanidine compound, an imidazole compound, etc. are 
mentioned and. these kinds or two sorts or more can be used. Also in these, the quartemary ammonium salt a 
triphenylmethane color compound and whose counter ion are not halogens is used preferably. 
[0125] 

Moreover, the single polymer of the monomer expressed with the following general formula (11); a copolymer with 
the polymerization nature monomer like the styrene mentioned above, acrylic ester, and methacrylic ester can be 
used as a forward electric charge nature control agent In this case, these electric charge control agents also have 
the operation as binding resin (all or part). 
[0126] 

[Formula 11] 



^1 

*^2^9 .R2 

COOC2H4N^ 
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[0127] 

Especially as an electric charge control agent of said forward electrification nature, the compound expressed with 

the following general formula (12) is desirable. 

[0128] 

[Formula 12] 
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(12) 
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[0129] 

As an approach of making a toner containing an electric charge control agent, there are an approach of adding inside 
a toner and a method of **(ing) outside. Although it is not determined as amount of these electric charge control 
agents used by the toner manufacture approach including the class of binding resin, the existence of other additives, 
and the distributed approach and is not limited uniquely, it is desirable that it is 0.1 - 10 mass section to the binding 
resin 100 mass section, and it is more desirable that it is 0.1 - 5 mass section. 
[0130] 

As for the toner of this invention, it is desirable to ** it outside to the toner particle which contains binding resin 
and a coloring agent at least, using a particle with a small particle size as an external additive. As such an external 
additive, inorganic oxides, such as a silica, an alumina, and titanium oxide, carbon black, a particle with a fine particle 
size like fluoride carbon, etc. are mentioned, for example. 
[0131] 

Especially a silica, an alumina, and titanium oxide pulverized coal have the greatly desirable effectiveness of raising 
the fluidity of a toner. As for the particle of such a viewpoint to said inorganic oxide, it is desirable that number 
mean particle diameter is 5-200nm, and it is more desirable that it is 10-lOOnm. 
[0132] 

Moreover, as for the particle of said inorganic oxide, it is desirable that the specific surface area by the nitrogen 
adsorption measured with the BET adsorption method Is more than 30m2/g, and It Is more desirable that It Is 60- 
400m2/g. Moreover, hydrophobing processing may be carried out, a front face may be used for the particle of said 
inorganic oxide, it is desirable that it is more than 20m2/g. and. as for said specific surface area of such a particle of 
the inorganic oxide by which surface treatment was carried out, it is more desirable that it is 40-300m2/g. 
[0133] 

The dosage of the particle of said inorganic oxide is desirable when that It is 0.03 - 5 mass section covers the front 

face of a toner particle with said particle moderately to the toner particle 100 mass section. 

[0134] 

As for the particle of said inorganic oxide, it is desirable that whenever [ hydrophobing ] is 30% or more with 
methanol WETTA kinky thread tea, and it is more desirable that it is 50% or more. As a desirable hydrophobing 
processing agent, the sllane compound which is a silicon finishing agent, and silicone oil are mentioned. 
[0135] 

As said silane compound, silane compounds, such as alkyi alkoxysllane, such as dimethyldimethoxysilane. 
trim ethyl ethoxysi lane, and butyltrimethoxysilane, a dimethyl dichloro silane and a trimethyl KURORU silane, an allyl 
compound dimethyl KURORU silane. hexamethyldisilazane, an allyl compound phenyl dichloro silane, a benzyl 
dimethyl KURORU silane. vinyltriethoxy silane, gamma-methacryloxypropyltrimethoxysilane, vinyltriacetoxy silane, a 
divinyl KURORU silane, and a dimethyl vinyl KURORU silane, are mentioned, for example. Moreover, a well-known 
thing can be used as silicone oil. A silane compound and silicone oil can also be used together. 
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[0136] 

Moreover, it is also desirable to add other inorganic fine particles as an external additive to the toner of this 
invention from a viewpoint which raises the development nature of a toner and endurance, as such inorganic fine 
particles — compound metallic-oxides [, such as metallic-oxide; titanic-acid calcium, such as magnesium, zinc, 
aluminum, a cerium, cobalt iron, a zirconium, chromium manganese, strontium, tin and antimony, titanic-acid 
magnesium, and strontium titanate, ]; — carbon powder, such as silicon compound; carbon black, such as 
phosphoric-acid compound; silicon carbide, such as clay mineral; apatites [. such as a metal salt; kaolin, ], such as a 
calcium carbonate, a magnesium carbonate, and aluminum carbonate, and silicon nitride, and graphite, is mentioned. 
Especially, a zinc oxide, an aluminum oxide, cobalt oxide, a manganese dioxide, strontium tttanate. titanic-acid 
magnesium, etc. are desirable. 
[0137] 

Furthermore, to the toner of this invention, lubricant powder, such as fluorine compounds, such as fluororesin; 
fluoride carbon, such as polyftuoroethylene and polyvinylidene fluoride, can also be added as an external additive. 
[0138] 

The toner of this invention can be manufactured by the well-known approach. After mixing enough a toner 
component which was mentioned above with the mixer of a ball mill and others as an approach of manufacturing the 
toner of this invention, the method of using the heat kneading machine like a hot calender roll kneader and an 
extruder, kneading, grinding mechanically after cooling solidification, and classifying a pulverized powder is desirable. 
[0139] 

How to make core material, shell material, or these both contain a predetermined ingredient in the so-called 
microcapsule toner which consists of the polymerization method toner manufacturing method; core material and the 
shell material which are made to carry out a polymerization and obtain a toner after mixing a predetermined 
Ingredient to the monomer which should constitute binding resin and considering as emulsification suspension 
otherwise; after distributing a component in a binding resin solution, the method of obtaining a toner is mentioned by 
carrying out spray drying. 
[0140] 

Furthermore, a desired external additive can fully be mixed with the mixer like a Henschel mixer to the toner particle 
obtained by these approaches mentioned above if needed, and the toner of this Invention can be manufactured to it 

[0141] 

Especially as a device used In case the toner of this invention is manufactured, although not limited, for example as 
a mixer, a Henschel mixer (Mitsui Mining Co., Ltd. make); super mixer (Kawata Mfg. make); RIBOKON (Okawara Mfg. 
Co.. Ltd. make); NAUTA mixer, a turbulizer, and a SAIKURO mix (Hosokawa Micron CORP. make); spiral pin mixer 
(product made from Pacific Ocean machine ** Co.); rhe DIGE mixer (pine baud company make) are mentioned. 
[0142] 

as a kneading machine — for example, KRC kneader (Kurimoto. Ltd. make); Bus KO - kneader (product made from 
Buss);TEM die pressing appearance machine (Toshiba Machine Co., Ltd. make);TEX 2 shaft kneading machine (Japan 
Steel Works, Ltd. make) ;P CM kneading-machlne (Ikegai place company make); — 3 roll mills and a mixing roll mill - 
- kneader (Inoue factory company make); — knee DEKKUSU(Mitsui Mining Co., Ltd. make); — MS type pressurized 
kneader and a NIDARUDA (Moriyama factory company make); Banbury mixer (Kobe Steel. Ltd. make) are mentioned. 

[0143] 

As a grinder, a counter jet mill, micron jet. IN OMAIZ A- (Hosokawa Micron CORP. make);IDS mold mill, and PJM jet 
pulverizer (Japanese pneumatic Industrial company make); cross jet mill (Kurimoto. Ltd. make); Ur Max (Nisso 
Engineering Co., Ltd. make);SK Jet and Ore Mill (Seishin Enterprise make); KURIPU TRON (Kawasaki Heavy 
Industries, Ltd. make); turbo mill (turbo industrial company make); super rotor (the Nissin engineering company 
make) is mentioned, for example. 
[0144] 

As a classifier, a KURASSHIRU, Micron Classy fire, and SUPEDIKKUKURASHI fire (Seishin Enterprise make); turbo 
KURASSHI fire (NIssIn engineering company make); micron separator. TABOPU REXX (ATP), TSP separator 
(Hosokawa Micron CORP. make); elbow jet (Nittetsu Mining Co.. Ltd. make), and dispersion separator (Japanese 
pneumatic industrial company make);YM micro cut (the Yasukawa business-affairs company make) is mentioned, for 
example. 
[0145] 

as the sieve equipment used in order to. screen coarse grain etc. — for example, an ultrasonic (Koei Sangyo CO.. 
LTD. make); REZONA sheave and a gyroscope shifter (TOKUJU CO., LTD.); BAIBURA sonic system (Dalton Corp. 
make) — a; SONIKURIN (Sintokogio, Ltd. make); turbo screener (turbo industrial company make); micro shifter 
(Makino industrial company make); circular oscillating sieve etc. is mentioned. 
[0146] 

Next, the image formation approach of this invention is explained. 

The Image-formation approach of this Invention forms a non-established toner image on using the toner of this 
invention mentioned above, and record material, heats the heat-transfer layer which has a substratum metal by one 
side with the heating object in contact with this heat-transfer layer, make it it carry out a pressure welding to the 
heat-transfer layer which heated the record material in which the non-established toner image was formed, and It is 
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characterized by to fix a non-established toner image to record material. 
[0147] 

In the image formation approach of this invention, a process until it forms a non-established toner image on record 
material is not limited especially other than using the toner of this invention mentioned above. By the image 
formation approach of this invention, a non-established toner image can be formed, for example on record material 
at well-known processes, such as an imprint of electrification of a photo conductor, formation of an electrostatic 
latent image, the development of the electrostatic latent image by the toner, and the toner image to record material. 
Moreover, by the image formation approach of this invention, the pre-exposure process for arranging the surface 
potential of the middle imprint process when applying to the cleaning process for adopting other processes further, 
for example, removing the toner on the photo conductor after an imprint, the cleaning [ development-cum-] process 
of collecting the toners on a photo conductor at the time of development, and full color image formation, the 
cleaning process of a middle imprint object, and the photo conductor before electrification etc. is employable as 
arbitration. 
[0148] 

By the image formation approach of this invention, the anchorage device using the heat transfer layer which has a 
metal substratum can be suitably used for the film in the anchorage device of the film heating method mentioned 
above. By the image formation approach of thi^ invention, namely, a heat transfer layer It has a cylindrical metal 
element tube as a substratum. A heating object By being arranged inside [ cylinder ] a cylindrical metal element 
tube, and countering a heating object through a heat transfer layer, and passing the record material by which the 
non-established toner image was formed in the fixing nip section formed between the pressurization members and 
heat transfer layers which contact a heat transfer layer and are arranged It is desirable to carry out the pressure 
welding of the record material to a heat transfer layer. 
[0149] 

By the image formation approach of this invention, when thermal conductivity carries out contact heating of the 
good heat transfer layer with a heating object from the inside, it becomes possible to carry out heating fixing 
corresponding to improvement in the speed of image formation equipment with high thermal efficiency. 
[0150] 

Moreover, it is desirable, when image formation equipment becomes possible [ shut / the energization to a heating 
object ] and realizes heating fixing of energy saving during standby in the condition of having not received the print 
signal, by the image formation approach of this invention, since the heating effectiveness at the time of fixing is 
good. ~ . 

[0151] 

Moreover, by the image formation approach of this invention, since it becomes print signal ability ready for receiving 
immediately even when the power source of image formation equipment is turned on from a room temperature 
condition, an operator is not kept waiting. That is, even when image formation equipment accelerates, it excels in 
quick-start nature and quick fixing also of a first print time is attained. 
[0152] 

Moreover, by the image formation approach of this invention, it becomes possible to set up welding pressure highly 
by using the heat transfer layer which has a rigid metal high substratum compared with the film made of resin, and it 
becomes possible to correspond to improvement in the speed of image formation equipment further. 
[0153] 

Moreover, it is desirable, when contacting and arranging a heating object in a heat transfer layer by the image . 
formation approach of this invention^ and the front face of a heating object is used as resin members, such as 
polytmide resin with thermal resistance, and sliding a heat transfer layer smoothly in a heating body surface and 
realizing heating fixing of high durability. 
[0154] 

Moreover, it is desirable, when performing stripe processing of a hoop direction to a cylindrical metal element tube 
at predetermined within the limits makes rotation of a cylindrical metal element tube smooth and it controls damage 
on a heating object by the image formation approach of this invention. 
[0155] 

Moreover, by the image formation approach of this invention, the bias of a toner and reversed polarity is impressed 
to a pressurization roller side at the time of fixing, and it is desirable to ground or diode connect a heat transfer 
layer, when paper powder, a toner, etc. prevent that a heat transfer layer adsorbs. Thereby, there are also no 
problems, like a heat transfer layer becomes dirty by durability, and it becomes possible to raise endurance further. 
[0156] 

The fixing method adopted by this invention tends to start tailing in a high-speed process. Tailing is a phenomenon 
which the air between toner images blows off with a toner, and is generated, in case a toner image passes a fixing 
nip part. If said bias is strengthened to this tailing, it is effective, when a twist is also strong, a toner can be made to 
be able to work in the direction which draws the toner configuration on record material to record material, and for 
the air between toner images to be able to spout, and to influence and generating of tailing is controlled. On the 
other hand, it carries out strengthening said bias that it is easy to make the toner of unstable electrification charged 
in a part of low toners and reversed polarity of electrification ability fly to a heat transfer layer, and static electricity 
tends to cause generating of offset of a reason. 
[0157] 
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However, since elevated-temperature offset cannot generate easily the toner of this invention mentioned above, it 
uses for the image formation approach of this invention, and even if the above-mentioned carries out bias 
impression, it is hard to induce offset. Moreover, since the toner of this invention can obtain a good imprint, it is 
drawn on pre~record material to the level of the air between toner images which is not influenced by spouting, and 
can also mitigate the offset at the time of un-impressing [ of bias ], Thus, by the image formation approach of this 
invention, coexistence of offset-proof nature and tailing prevention can be aimed at by adopting the toner and fixing 
method which were mentioned above. 
[0158] 

The image formation approach of this invention is realizable, combining suitably a well-known member, a well-known 
means, etc. The image formation approach of this invention can more specifically realize reconstruction which 
carries the anchorage device which realizes the fixing process mentioned above by giving well-known image 
formation equipment When realizing the image formation approach of this invention, the image formation equipment 
of this invention which is suitable image formation equipment is explained below. 
[0159] 

In the image formation equipment which has a means to form a non-established toner image on record material, and 
the anchorage device which fixes a non-established toner image to record material using the toner of this invention 
which mentioned above the image formation equipment of this invention It has the heat transfer layer which 
intervenes between the pressurization member which an anchorage device counters a heating object and a heating 
object, and is prepared, and a heating object and a pressurization member, and is heated with a heating object A 
heating object A heat transfer layer is contacted and it is arranged, and a heat transfer layer has a metal 
substratum, and in the opposite section with a heating object a pressurization member contacts a heat transfer 
layer and is arranged. 
[0160] 

Moreover, the metal substratum of the image formation equipment of this invention is a cylindrical metal element 
tube, and, as for a heating object, it is desirable to be arranged inside [ cylinder ] a cylindrical metal element tube. 
Hereafter, the image formation equipment of this invention is more concretely explained using a drawing. 
[0161] 

The image formation equipment of this invention For example, the electrification roller 2 which a photo conductor 1 
and a photo conductor 1 are contacted [ roller ]. and it is arranged [ roller ], and electrifies a photo conductor 1 as 
shown in dr awin g 1 , The electrostatic latent-image means forming which is not illustrated [ which irradiates a laser 
beam 3 and forms an electrostatic latent image in the front face of the electrified photo conductor 1 ]. The 
developer 4 which supplies the toner of this invention to the photo conductor 1 with which the electrostatic latent 
image was formed, and forms a toner image. The imprint roller 5 which imprints the toner image formed on the photo 
conductor 1 to the record material P, and forms a non-established toner image on the record material P, It is 
constituted by the sensor 8 which detects the anchorage device 6 which fixes to the record material P the non- 
established toner image formed on the record material P, the cleaning equipment 7 from which the toner which 
remains to the photo conductor 1 aft^r an imprint is removed, and the location of the record material P. 
[0162] 

As for a photo conductor 1, sensitive material, such as OPC, amorphous Se, and an amorphous silicon, is formed in 
the shape of a layer on the base material of the shape of a cylinder, such as aluminum and nickel. The peripheral 
surface of rodding is covered with a conductive elastic layer, the power source which is not illustrated is connected 
to rodding, and the electrification roller 2 and the imprint roller 5 are constituted so that a desired electrical 
potential difference can be impressed to each roller. Said electrostatic latent-image means forming is a means to 
irradiate the laser beam 3 according to the information on the image which should be formed. A developer 4 has the 
development container which holds a toner, and the developer support prepared in opening of a development 
container free [ rotation ], and supplies the toner on developer support to a photo conductor 1 . The configuration of 
a developer 4 is chosen according to the class of toner, and a desired development method. Cleaning equipment 7 
has the waste toner bottle and the cleaning blade of the elasticity which contacts a photo conductor 1. About an 
anchorage device 6, it mentions later. 
[0163] 

With said image formation equipment, the rotation drive of the photo conductor 1 is carried out in the direction of an 
arrow head, and uniform electrification of the front face is first carried out with the electrification roller 2 as 
electrification equipment Next scan exposure by the laser beam 3 by which ON/OFF control was carried out 
according to image information is given, and an electrostatic latent image is formed. This electrostatic latent image 
is developed and visualized with a developer 4. As the development approach, the jumping developing-negatives 
method, the 2 component developing-negatives method, the FEED developing-negatives method, etc. are used, and 
the development approach which combined image exposure and reversal development is. also used. The visualized 
toner image is imprinted from a photo conductor 1 top with the imprint roller 5 as imprint equipment on the record 
material P conveyed to predetermined timing. Conveyance of the record material P to the imprint roller 5 detects 
the tip of the record material P by the sensor 8, and is performed by doubling timing so that the image formation 
location of the toner image on a photo conductor 1 and the beginning location at the tip of the record material P 
may agree. 
[0164] 

Pinching conveyance of the record material P conveyed to predetermined timing is carried out with welding pressure 
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fixed on a photo conductor 1 and the imprint roller 5. The record material P by which the toner image was imprinted 

is conveyed to an anchorage device 6, and it is fixed to it. 

[0165] 

On the other hand, the residual toner of the imprint remainder which remains on a photo conductor 1 is removed 

from photo conductor 1 front face by cleaning equipment 7. 

[0166] 

An anchorage device 6 has the fixing member 10 and the pressurization member 20, as shown in dravying 2 . The 
pressure welding of the fixing member 1 0 and the pressurization member 20 of each other is carried out, and they 
form the fixing nip section N. The record material P is suitably supplied by supply means by which it does not 
illustrate, in drawing 2 , and is conveyed by the fixing nip section N formed of the fixing member 10 and the 
pressurization member 20 along with the heat-resistant fixing inlet-port guide 1 5. 
[0167] 

The fixing member 10 has the fixing sleeve 13 of the shape of a cylinder by which the adiathermic stay holder 12 
which turns the heater 1 1 as a heating object and a heater 1 1 to the pressurization member 20, and supports them, 
and a heater 1 1 and the stay holder 1 2 are connoted, and some peripheral surfaces are pinched by a heater 1 1 and 
the pressurization member 20, and the temperature detector element 14 which detects the temperature of a heater 
11. 

[0168] 

The pressurization member 20 has the cylinder^like rodding 21, the elastic layer 22 formed in the peripheral surface 
of rodding 21, and the mold-release characteristic layer 23 formed in the peripheral surface of the elastic layer 22. 
The elastic layer 22 can be formed by the foam of heat-resistant rubber, such as silicone rubber and a fluororubber, 
or heat-resistant rubber. The mold-release characteristic layer 23 can form PFA, PTFE, FEP (tetrafluoroethylene- 
hexafluoropropylene copolymer), etc. with the film and tube of a resin compound which are excellent in thermal 
resistance and a mold-release characteristic. 
[0169] 

A heater 1 1 is provided inside the fixing sleeve 1 3, heats in the fixing nip section N, fuses the toner on the record 
material P by this, and fixes a toner image. An about 1 1 -heater configuration is shown in drawin g 3 . A heater 1 1 has 
heater substrate 11a, energization exoergic resistive layer lib supported by the front face of heater substrate 1 la, 
and sliding layer 11c which covers energization exoergic resistive layer 1 1 b on heater substrate 1 1 a. In addition. The 
temperature detector elements 14, such as a thermistor which detects the temperature of a heater 11. are usually 
arranged at a heater 11. 
[0170] 

Heater substrate 11a can be formed with the ingredient which has thermal resistance and insulation like heat 
resistant resin, such as ceramics of high insulation, such as an alumina and AIN (CHITSU-ized aluminum), and 
polyimide, PPS (polyphenylene sulfide), a liquid crystal polymer. 
[0171] 

Like Ag/Pd (silver palladium), Ru02, and Ta2N, using the ingredient which generates heat by energization, coating of 
the energization exoergic resistive layer 11b can be carried out to a line or thin band-like one with a thickness [ of 
about 10 micrometers ], and a width efface of about 1-5mm, and it can be formed by approaches, such as screen- 
stencil, along with the longitudinal direction of heater substrate 11a. 
[0172] 

Sliding layer 1 1c is the thin layer formed in the front face of energization exoergic resistive layer 11b, for example, 
can be formed by the well-known approach using the heat-resistant-resin compound like a fluororesin layer, 
polyimide, polyamidoimide, and PEEK (polyether ether ketone) it can be [ a compound ] equal to rubbing with the 
fixing sleeve 1 3. 
[0173] 

When thermally conductive good AIN (CHITSU-ized aluminum) etc. is used as heater substrate 11a, as shown in 
drawing, 4 , energization exoergic resistive layer lib may be formed in the fixing nip section N and the opposite side 
to heater substrate 1 1 a. In this case, a heater 1 1 has heater substrate 11a, energization exoergic resistive layer 
lib, and lid of protective layers and sliding layer lie. Like drawing 3 , the temperature detector element 14 
contacts a heater 1 1 , and is arranged at the inside side of the fixing sleeve 13. lid of protective layers can be 
formed with the ingredient which is prepared in order to satisfy the withstand voltage between 11 d of energization • 
exoergic resistive layers, and the temperature detector element 14, for example, has thermal resistance and 
insulation, such as a glass coat and a fluororesin layer. Sliding layer 1 1 e can be formed like sliding layer 1 1 c. 
[0174] 

A heater 1 1 is desirable, when the configuration by the side of the fixing nip section N of a heater 1 1 is made into a 
curved surface, the crookedness load to the fixing sleeve 13 at the time of passing through heater 11 front face 
decreases and a long lasting fixing member is formed. As such a heater 1 1. the fixing nip section N of a heater 
substrate carries out the laminating of an insulating layer and the energization exoergic resistive layer to the 
opposite side one by one, and the heater whose heater substrate is the configuration where the fixing nip section N 
side curved in the fixing sleeve and this direction is mentioned, for example. 
[0175] 

The stay holder 12 holds a heater 1 1, is a heat insulation member for preventing the heat dissipation to the fixing 
nip section N and an opposite direction, and can form it by the liquid crystal polymer, phenol resin, PPS. PEEK, etc. 
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The stay holder 12 may be formed in the configuration which forms the orbit of the fixing sleeve 13 which moves. 
What is necessary is just to form the configuration of the stay holder 12 in this case according to the gestalt of the 
heat transfer layer to be used. Moreover, it is desirable to make the front face of a heater 1 1 and the stay holder 12 
carry out little mediation of the lubricant, such as high temperature grease, in such a case, when stopping small the 
frictional resistance between a heater 1 1 and the stay holder 12, and the fixing sleeve 13 and rotating the fixing 
sleeve 13 smoothly. 
[0176] 

The fixing sleeve 1 3 is loosely attached outside with allowances by the stay holder 1 2. and is arranged free 

[ rotation ] in the direction of an arrow head at it. 

[0177] 

The fixing sleeve 13 is the heat transfer layer formed in the shape of a cylinder, and can be formed by the cylindrical 
metal element tube, the mold-release characteristic layer, and the glue line that pastes up a cylindrical metal 
element tube and a mold-release characteristic layer. The fixing sleeve 13 is a metal sleeve with small heat 
capacity, and in order to make the quick start possible, it is formed in the thickness of 100 micrometers or less. The 
fixing sleeve 1 3 can form as a substratum the metal layer which has the thermal resistance and the high 
temperature conductivity like the alloy member containing metal members or these metals, such as SUS, aluminum, 
nickel, Cu, and Zn. 
[0178] 

Said cylindrical metal element tube is a metal substratum in a heat transfer layer, and it is desirable to have 
thickness with a thickness of 20 micrometers or more from a viewpoint which constitutes the metal sleeve which 
had sufficient reinforcement since a long lasting heating anchorage device was constituted, and was excellent in 
endurance. That is, as thickness of the fixing sleeve 13, 20 micrometers or more 100 micrometers or less are 
desirable. 
[0179] 

In order to secure the separability of offset prevention or record material further, said mold-release characteristic 
layer It is the layer covered by the front face of a cylindrical metal element tube. For example, PTFE 
(polytetrafluoroethylene), PFA (tetrafluoroethylene-perfluoroalkyi vinyl ether copolymer), FEP (t etrafluoro ethyl ene- 
hexafluoropropylene copolymer). It can form by kind of the good heat-resistant resin of the mold-release 
characteristic of fluororesins, such as ETFE (ethyl en e-tetrafluoro ethylene copolymer), CTFE 
(polychlorotrifluoroethylene resin), and PVDF (poly vinylidene fluoride), silicone resin, etc., or two sorts or more. 
[0180] 

Said glue line is a layer for supporting and fixing said mold-release characteristic layer to the front face of a 
cylindrical metal element tube, and especially if the mold-release characteristic layer itself, the ingredient before 
processing of a mold-release characteristic layer, etc. can be pasted up on a cylindrical metal element tube front 
face, it will not be limited. For example, a primer layer is mentioned, and as formation of the mold-release 
characteristic layer using a glue line, after applying a primer layer to the external surface of a cylindrical metal . 
element tube, for example, the approach of forming a mold-release characteristic layer by spreading of the above- 
mentioned dipping, a fine-particles spray, etc. is mentioned to such a glue line. Depending on the gestalt of a mold- 
release characteristic layer, as for a glue line, it may be unnecessary to put the mold-release characteristic layer 
formed for example, in the shape of a tube on the front face of a cylindrical metal element tube etc., and it does not 
need to prepare them by such case. 
[0181] 

In addition, as for said moldTrelease characteristic layer and said gtue line, it is desirable that total of such thickness 
is 20 micrometers or less, when raising the heating effectiveness at the time of fixing and maintaining endurance. 
[0182] 

As shown in drawing 5 , in the longitudinal direction both ends of the fixing member 1 0, by turning to the 
pressurization member 20 the member attached by a part or the stay holder 1 2, fitting, etc. of the stay holder 1 2 
with the pressurization means 1 7, such as a spring, and energizing it, the fixing member 1 0 contacts the 
pressurization member 20, is arranged, and forms the desired fixing nip section N. 
[0183] 

Polar zone llf and 1 1g is formed in the longitudinal direction edge of heater substrate 11a. and the electrical 
potential difference impressed to energization exoergic resistive layer 1 lb is impressed from these polar zone. That 
is, the temperature in the fixing nip section N is maintained at abbreviation regularity by controlling appropriately 
duty ratio, the wave number, etc. of the electrical potential difference impressed to energization exoergic resistive 
layer 1 1 b according to the signal of the temperature detector element 1 4, and heating required to establish the 
toner image on the record material P is performed. The non-illustrated connector has attained DC energization to 
the non-illustrated temperature control section [ detector element 7 14/ temperature ] through non-illustrated DC 
energization section and DC polar zone. 
[0184] 

Moreover, the drive gear 16 is attached in rodding 21 edge of the pressurization member 20, the rotation drive of 
the pressurization member 20 is carried out by such configuration, and a predetermined rate is made to carry out 
follower rotation of the fixing sleeve 13 by friction of pressurization member 20 front face and fixing sleeve 13 front 
face. 
[0185] 
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It is desirable, when setting surface roughness of the inside of said cylindrical metal element tube to 3 micrometers 
or less stops contact thermal resistance low and it makes good heat transfer to the fixing nip section in this 
invention. It is desirable to set surface roughness of the external surface of said cylindrical metal element tube to 3 
micrometers or less furthermore, when realizing fixable [ good ]. 
[0186] 

The surface roughness of the inside-and-outside side of the fixing sleeve 13, the thickness of a mold-release 

characteristic layer, etc. are explained below here. 

[0187] 

First, the inside of the fixing sleeve 13 carries out heat transfer of the heat which contacted with a heater 1 1 and 
predetermined contact width of face, and was emitted from the heater 1 1 to the fixing nip section N. The surface 
roughness of fixing sleeve 1 3 inside which carries out contact heat transfer to a heater 1 1 greatly influences 
thermal efficiency. When the contact thermal resistance of the front face of the sliding layer (1 1c or 1 1e) of a 
heater 1 1 and the inside of the fixing sleeve 1 3 becomes large especially, thermal efficiency gets worse and they are 
a lifting and a cone in poor fixing. It is desirable when heat-conduction grease etc. is made to intervene temporarily, 
and holding down to the surface roughness below predetermined constitutes an anchorage device with high thermal 
efficiency. 
[0188] 

Moreover, in the case where a mold-release characteristic layer is formed in the external surface of the fixing 
sleeve 1 3, generally a mold-release characteristic layer is formed from a fluororesin, and the thermal conductivity of 
a mold-release characteristic layer becomes extremely low compared with the thermal conductivity of the fixing 
sleeve 13. Therefore, if a mold-release characteristic layer is formed not much thickly, will cause aggravation of 
heat conduction and sufficient heat supply^ becomes impossible to the toner image on the record material P to 
improvement in the speed of image formation equipment in the fixing nip section N. Therefore, it is necessary to 
form a thin mold-release characteristic layer on the fixing sleeve 13. Therefore, it is necessary to hold down the 
surface roughness of fixing sleeve 13 external surface to below predetermined. 
[0189] 

That is. in a thin mold-release characteristic layer, the effectiveness which eases the surface roughness of fixing 
sleeve 1 3 external surface is small, and the surface roughness of fixing sleeve 1 3 external surface after formation of 
a mold-release characteristic layer is an EQC or extent which becomes small a little compared with a mold-release 
characteristic stratification fr'ont. Therefore, if the surface roughness of a cylindrical metal element tube is large, 
after spreading formation serves as big surface roughness in a mold-release characteristic layer, the adhesion force 
with the record material P will not fully be acquired in the fixing nip section N, but possibility of causing poor fixing 
will become large. 
[0190] 

By making below predetermined surface roughness of the external surface of the fixing sleeve 13, and carrying out 
spreading formation of the mold-release characteristic layer by the thickness below predetermined including the 
primer layer as a glue line, sufficient fixing engine performance is obtained and correspondence in improvement in 
the speed of image formation equipment is attained from the above thing. 
[0191] 

When making hard to damage the mold-release characteristic layer with which the front face of a heater 1 1 was 
coated and offering the fixing sleeve 1 3 for heating fixing in which high-speed correspondence of further high 
durability is possible, the fixing sleeve 1 3 is desirable while it carries out rotation of the fixing sleeve 1 3 to it being 
what attains the surface roughness below predetermined by giving the shape of moderate toothing to the hoop 
direction of the fixing sleeve 1 3 more smoothly. 
[0192] 

An example from manufacture of the fixing sleeve 1 3 to surface treatment is explained below using drawing. 
The fixing sleeve 13 manufactures the metal cylinder member 34 of the shape of a cup as shown in drawing 7 by 
carrying out deep drawing of the metal plate (plank) 31 by the circular inside moid (punch) 32 and the cylinder 
container-like dies body (dice) 33, as shown in drawing 6 . 
[0193] 

Metal plates with a thickness of 0.1mm - about 0.5mm, such as SUS, aluminum, nickel, Cu. and Zn. or the metal 
plate of the alloy containing these metals is used for the metal plate 31. The inner mold 32 and a dies body 33 are 
the metal mold which performed superhard plating etc. on the surface of the metallic material, the mold in circular in 
a deep-drawing process general to the inner mold 32 is used, and the dies body of the shape of a cylinder container 
in a general deep-drawing process is used for a dies body 33. 
[0194] 

In drawing 6 , the inner mold 32 is pushed in in the direction of an arrow head in the direction of a dies body 33 on 
both sides of the metal plate 31 between the inner mold 32 and a dies body 33. Solid lubricants, such as a 
lubricating oil with high viscosity or a graphite, and molybdenum disulfide, are made to intervene between the metal 
plate 31 and a dies body 33, and drawability is improved. Deep drawing of the above process is usually carried out 
with different metal mold about 2 to 4 times. 
[0195] 

Next, it is processed by forming this metal cylinder member 34 in predetermined thickness, and coming. As ironing, 
although the circumstances of what kind of processings, such as strip processing, drawing processing, and spinning. 
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may be carried out on the way, as the last processing, processing which has the irregularity below predetermined in 
the hoop direction of the metal cylinder member 34 is performed by the processing approach as shown below. 
[0196] 

As processing which has the irregularity below predetermined in the hoop direction of the metal cylinder member 34. 
there is the processing approach as shown, for example in drawing 8 and drawing 9 R> 9. Drawing 8 is general 
diaphragm spinning and is forced in the mold 35 in metal direction in the condition in which it pressed against and 
only the mold 35 in metal and a predetermined distance always estranged roller 36a of having been attached in shaft 
36b attached in standing-ways 36c free [ rotation ]. The metal cylinder member 34 is inserted in the mold 35 in 
metal, and the cup configuration pars basilaris ossis occipitalis of the metal cylinder member 34 is stuck and fixed to 
the mold 35 in metal by the presser^oot member 37. 
[0197] 

It sends into the method of the space right gradually, rotating the mold 35 in metal, the metal cylinder member 34, 
and the presser^oot member 37 in the direction of the arrow head of drawing in this condition. Frorn an edge, the 
mold 35 in metal and predetermined distance are maintained, and the roller which can rotate freely is pressed. 
Thereby, thinning is gradually carried out by ironing from the edge of the metal cylinder member 34, and as finally 
shown in drayvjng JO , the metal cylinder member 39 of the shape of a cup processed even into the predetermined 
thickness of the fixing sleeve 1 3 is^ormed of ironing. It extracts to a hoop direction and remains of irregularity 39a 
of the roller push reliance at the time of spinning remains in the metal cylinder member 39. Finally, the fixing sleeve 
13 is obtained by cutting off the cup configuration pars basilaris ossis occipitalis of the metal cylinder member 39. 
[0198] 

Moreover, you may be the method to which carry out thinning by sending ironing and to which the shape of toothing 
of a hoop direction is made to give, rotating the metal cylinder member 34 which pressed down with the mold 35 in 
metal inside the continuation dices 38a, 38b. and 38c with which it pressed and the bore was gradually formed small 
instead of the roller, and was fixed to it by the member 37, as shown in drawin g 9 . In addition, as long as spinning 
processing etc. is the approach of forming the irregularity below the specified quantity in the hoop direction of the 
fixing sleeve 13. you may be the processing approach of what kind of ironing. 
[0199] 

When carrying out heating fixing of the record material P in which the non-established image was formed using the 
fixing sleeve 1 3. manufactured by the above process, as for the irregularity of the viewpoint of heat conduction to 
the above-mentioned hoop direction, it is desirable to hold down to 3 micrometers or less. 
[0200] 

While forming the irregularity of 3 micrometers or less in the hoop direction of the fixing sleeve 13 presses down the 
rotation drive load of an anchorage device low and it makes rotation smooth When controlling that the resin coat of 
the heater in contact with a cylindrical metal element tube inside gets damaged by durability and attaining the 
further high durability of an anchorage device, and improvement in the speed, are desirable. Further It is more 
desirable to set surface roughness Rz of a longitudinal direction to 3 micrometers or less, and to make relation with 
surface roughness Rz' of a hoop direction into Rz>Rz\ 
[0201] 

Furthermore, it is desirable when offering the anchorage device with which considering paper powder and a toner as 
the configuration which cannot adhere easily maintains a mold-release characteristic through durability to the fixing 
sleeve 13 by forming the potential difference between the fixing sleeve 13 and the pressurization member 20. and 
making the fixing sleeve 13 into a touch-down condition through a touch-down condition or diode. 
[0202] 

The anchorage device of a still more suitable example as a gestalt of operation of this invention is shown in drawing 

1 1 and drawin g 12 . 

[0203] 

drawjng JJ- ai^d d rawin g 12 , the elastic layer 22 of the pressurization member 20 is an elastic layer which consists 
of conductive silicone rubber, conductive silicone sponge, etc. and by which conductive grant was carried out. and 
impresses the bias of a toner image and reversed polarity with the bias impression means 24 through the chip 
electrode 25 which becomes rodding 21 or the conductive elastic layer 22 from a conductive carbon chip etc. It is 
illustrating by a diagram based on the image formation equipment with which minus electrification of the toner is 
carried out in the development section, and the configuration in which plus bias is impressed to rodding 21 is shown. 
Therefore, in the case of the image formation equipment with which plus electrification of the toner is carried out in 
the development section, it becomes the configuration that minus bias is impressed at rodding 21. 
[0204] 

Moreover, part 1 3a to which the cylindrical metal element tube to which coating of the mold-release characteristic 
layer which consists of a primer layer as a glue line and a fluororesin layer is not carried out is unreserved is 
prepared, and the edge of the fixing sleeve 1 3 shows the configuration which the fixing sleeve 1 3 grounds through 
the electric conduction brush 1 8 which consists of this part 1 3a from amorphous electric conduction fiber by a 
diagram. Or diode connection of the fixing sleeve 1 3 may be made so that a toner image and the charge of this 
potential may be held at a cylinder nature metal element tube. 
[0205] 

As mentioned above, it becomes possible to control further adsorption of the paper powder to the fixing sleeve 1 3, a 
toner, etc. by considering as the configuration which carries out bias impression positively at the pressurization 
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member 20 side. Therefore, in the above-mentioned anchorage device in the case of carrying out heating fixing of 
the toner image formed in the cut sheet which uses pulpwood as the main raw material, in the surface moid-release 
characteristic layer of the fixing sleeve 13 which set surface roughness to 3 micrometers or less, it is hard to 
generate contamination of paper powder or a toner also in static electricity, loss of the mold-release characteristic 
by durability is controlled, and it becomes possible to offer a still longer lasting anchorage device. 
[0206] 

In addition, the anchorage device used for this invention may be an anchorage device of the oil spreading method 
which applies the oil for maintaining the mold-release characteristic of a fixing member to a fixing member, may be 
an anchorage device of an oilless system, is not based on the difference among these methods, but takes effect 
similariy, 
[0207] 

Moreover, in the anchorage device used for this invention, a heating object can also be formed by the 
electromagnetic-induction febrility member which is not limited to what generates heat by resistance at the time of 
energization, for example, generates heat by the electromagnetic induction at the time of energization, if it 
generates heat by energization. 
[0208] 

Moreover, the anchorage device used for this invention can be widely applied to heating of the toner on record 
material, for example, can be applied to the image heating apparatus which reforms image front-face nature, such as 
image heating apparatus which assumption-arrival-processes the image on record material, and luster. 
[0209] 

Moreover, although the gestalt of operation mentioned above showed the cylindeMike fixing sleeve 13 as a heat 
transfer layer, the heat transfer layers used for this invention may be endless configurations other than the shape of 
a cylindrical shape. Moreover, the heat triansfer layer may consist of only metal substrata. 
[0210] 

Moreover, although the gestalt of operation mentioned above showed the configuration which turns the fixing 
member 10 to the pressurization member 20, and energizes it. this invention may not be limited to this configuration, 
but the pressurization member 20 may be turned to the fixing member 1 0, and it may energize it, and may energize 
both the fixing member 1 0 and the pressurization member 20 in the direction approached mutually. 
[0211] 

Moreover, although the gestalt of operation mentioned above showed the configuration which forms the fixing nip 

section N by energization by pressurization means 1 7 to discover sufficient energization force which is represented 

by the spring, this invention may not be limited to this configuration, but may fix the location of the fixing member 10 

and the pressurization member 20. and may form the desired fixing nip section N. 

[0212] 

[Example] 

Although an example is raised to below and this invention is more concretely explained to it. this does not limit this 

invention at all. Moreover, the ''section'' means the "mass section" among an example. 

[0213] 

[The example of binding resin manufacture] 

<The example of manufacture of the amount component C-1 of macromolecules> 

- Styrene The 78.5 mass sections 

- Acrylic-acid-n-butyl 20 mass sections 

- Methacrylic acid The 1.5 mass sections 

- 2 and 2-screw (4 and 4-G t-butylperoxycyclohexyl) propane 1.0 mass section 

After nitrogen*s having fully permuted the inside of a container and carrying out a temperature up to 120 degrees C, 
agitating the xylene 200 mass section within 4 opening flask, each above-mentioned component was dropped over 4 
hours. Furthermore, the polymerization was performed under xylene reflux. Thus, the obtained resin is set to C-1. 
[0214] 

<The example of manufacture of the amount component C-2 of macromolecules> 

Resin C-2 was obtained like C-1 using the styrene 75 mass section, acrylic-acid-n-butyl 23 mass section, maleic- 
acid monobutyl 2 mass section, 2, and 2-screw (4 and 4-G t-butylperoxycyclohexyl) propane 0.6 mass section. 
[0215] 

<The example of manufacture of the amount component C-3 of macromolecutes> 

Styrene 80 mass section, acrylic-acid-n-butyl 1 9 mass section, methacrylic-acid 1 mass section. 1 . and 1 -G tert- 
butyl peroxide - Resin C-3 was obtained like C-1 using the 3. 3. and 5-trimethyl cyclohexane 2 mass section except 
having changed the temperature in a flask into 130 degrees C. 
[0216] 

<The example of manufacture of the amount component C-4 of macromolecules> 

Resin C-4 was obtained like C-1 using the styrene 80 mass section, acrylic-acid-n-butyl 20 mass section. 2. and 2- 

screw (4 and 4-G t-butylperoxycyclohexyl) propane 1 mass section. 

[0217] 

<The example of manufacture of the amount component C-5 of macromoIecules> 

Resin C-5 was obtained like C-1 using the styrene 72 mass section, acrylic-acid-n^butyl 18 mass section, 
methacrylic-acid 10 mass section. 2, and 2-screw (4 and 4-G t-butylperoxycyclohexyl) propane 1 mass section. 
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[0218] 

<The example of manufacture of the amount component C-6 of macromolecules> 

Resin C-6 was obtained like C-1 using the styrene 81.8 mass section, acrylic-acid-n-butyl 18 mass section, maleic- 
acid monobutyl 0.2 mass section, 2, and 2-'Screw (4 and 4-0 t-butylperoxycyclohexyl) propane 1 mass section. 
[0219] 

<The example of manufacture of carboxyl group content vinyl resin A-1> 

- The amount component resin C-1 of macromolecules 25 mass sections 

- Styrene The 60.2 mass sections 

- Acryllc-acid-n-butyl 14 mass sections 

- Methacrylic acid The 0.8 mass sections 

- Di-t-butyl peroxide Two mass sections 

It was dropped into the xylene 200 mass section among the above-mentioned ingredients, having applied [ the 
monomer and ] them for 4 hours. Furthermore, after performing the polymerization under xylene reflux and 
completing this polymerization, the polymerization solution of C-1 was added so that a resinous principle might 
become an equivalent for 25 mass sections, and distillation removal of the solvent was carried out under reduced 
pressure. Thus, the obtained resin is set to A-1. 
[0220] 

<The example of manufacture of carboxyl group content vinyl resin A-2> 

Resin A-2 was obtained for the amount component resin C-2 of giant molecules like A-1 using 25 mass sections, 
the styrene 59.8 mass section, the acrylic-acid-n-butyl 1 5 mass section, the methacrylic-acid 0.2 mass section, 
and the di-t-butyl peroxide 1 .5 mass section. 
[0221] 

<The example of manufacture of carboxyl group content vinyl resin A-3> 

Resin A-3 was obtained for the amount component resin C-3 of giant molecules like A-1 using 25 mass sections, 
the styrene 68 mass section, the acrylic-acid-n-butyl 6 mass section, the methacrylic-acid 1 mass section, and the 
di-t-butyl peroxide 5 mass section. 
[0222] 

<The example of manufacture of vinyl resin A-4> 

Resin A-4 was obtained for the amount component resin C-4 of giant molecules like A-1 using 25 mass sections, 
the styrene 61 mass section, the acrylic-acid-n-butyl 14 mass section, and the di-t-butyl peroxide 2.4 mass 
section. 
[0223] 

<The example of manufacture of carboxyl group content vinyl resin A-5> 

Resin A-5 was obtained for the amount component resin C-5 of giant molecules like A-1 using 25 mass sections, 
the styrene 58 mass section, the acrylic-acid-n-butyl 14 mass section, the methacrylic-acid 3 mass section, and 
the di-t-butyl peroxide 2.4 mass section. 
[0224] 

<The example of manufacture of carboxyl group content vinyl resin A-6> 

Resin A-6 was obtained for the amount component resin C-6 of giant molecules like A-1 using 50 mass sections, 
the styrene 42 mass section, the acrylic-acid-n-butyl 8 mass section, and the di-t-butyl peroxide 0.7 mass section. 

[0225] 

<The example of manufacture of glycidyl group content vinyl resin B-l> 

- Styrene 75 mass sections 

- Acrylic-acid-n-butyl 1 8 mass sections 

- Glycidyl methacrylate Seven mass sections 

- Di-t-butyl peroxide Five mass sections 

After nitrogen's having fully permuted the inside of a container and carrying out a temperature up to 1 20 degrees C. 
agitating the xylene 200 mass section within 4 opening flask, each above-mentioned component was dropped over 4 
hours. Furthermore, the polymerization was performed under xylene reflux and distillation removal of the solvent was 
carried out under reduced pressure. Thus, the obtained resin is set to B-1. 
[0226] 

<The example of manufacture of glycidyl group content vinyl resin B-2> 

Resin B-2 was obtained like B-1 using the styrene 75.7 mass section, the acrylic-acid-n-butyl 20 mass section, the 

glycidyl methacrylate 4.3 mass section, and the di-t-butyl peroxide 2 mass section. 

[0227] 

<The example of manufacture of glycidyl group content vinyl resin B-3> 

Resin B-3 was obtained like B-1 using the styrene 75.7 mass section, the acrylic-acid-n-butyl 20 mass section, the 

glycidyl methacrylate 4.3 mass section, and the di-t-butyl peroxide 10 mass section. 

[0228] 

<The example of manufacture of glycidyl group content vinyl resin B-4> 

Resin B-4 was obtained like B-1 using the styrene 60 mass section, the acrylic-acid-n-butyl 20 mass section, the 

glycidyl methacrylate 20 mass section, and the di-t-butyl peroxide 5 mass section. 

[0229] 
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Resin A-1 to A-6 is shown in Table 1 , and resin B-1 to B-4 is shown in Table 2, respectively. 

[0230] 

[Table 1] 
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A~Z 


AO 


A-4 


A-5 


A-6 




C-1 


C-2 


C-3 


C-4 


C-5 


C-6 




25/75 


25/75 


25/75 


25/75 


25/75 


50/50 


PlMw(5K2) 


10300 


24400 


4000 


8100 


8300 


10500 




16:;? 


51^ 


s:^ 


1875 


19^ 


2975 




7.4 


3 


8.2 


0 


35.1 


0.4 


Tg 


57.8 


58.4 


56.5 


57.3 


57.4 


57.2 
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0 


0 
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[0231] 
[Table 2] 
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B-1 


8-2 


B-3 


B-4 


Mw 


20300 


58700 


2300 


19800 


x;Jf+ix<l(eq/kg) 


0.6 


0.3 


0.3 


1.3 




0 


0 


0 


0 



[0232] 
<Example 1> 

Five mass sections were kneaded for 95 mass sections and glycidyl group content vinyl resin B-1 at 200 degrees C 
after mixing with the Henschel mixer at the 2 shaft kneading extruder, cooling grinding of the carboxyl group content 
vinyl resin A-1 was carried out. and binding resin 1 was obtained. 
[0233] 

" The above-mentioned binding resin 1 The 1 00 mass sections 

- Magnetite 90 mass sections 

- Polyethylene wax Four mass sections 

- Azo system iron compound expressed with the aforementioned structure expression (5) Two mass sections 
After fully front-mixing the above-mentioned ingredient with a Henschel mixer, melting kneading was carried out 
with the 2 shaft kneading extruder set as 150 degrees C. After cooling the obtained kneading object and carrying 
out coarse grinding by the cutter mill, it pulverized using the pulverizer using a jet stream, and the obtained 
pulverizing object was further classified with the pneumatic elutriation machine, and classification pulverized coal 
(toner particle) with a weight mean diameter of 6.3 micrometers was obtained. 

[0234] 

It was checked that the rise of the melt viscosity at the time of melting kneading is being seen compared with what 
has not added glycidyl group content vinyl resin (B-1). and the obtained classification pulverized coal is carrying out 
crosslinking reaction. Furthermore, with toner-izing. the bridge formation component generated by .the reaction of a 
carboxyl group and a glycidyl group, and THF insoluble matter generated. 

[0235] 

The negative electrification nature hydrophobic silica 1 .2 mass section was ******(ed) outside with the Henschel 
mixer in this toner particle 100 mass section, and the sieve and the negative electrification nature magnetism toner 
1 were prepared in the mesh of 100 micrometers of openings. It measured using the approach which described the 
molecular weight distribution in GPC. the weight mean diameter, and the acid number of the obtained toner 1 in the 
gestalt of implementation of invention, and the same approach. The physical properties of this toner 1 are shown in 
Table 3. 

[0236] / 

Next, the approach that this prepared developer is shown below estimated^ An evaluation result is shown in Table 4. 

[0237] 

[Fixing trial] 

As a fundamental configuration of the heating anchorage device used for the exam, the thing of the configuration of 
drawin g 4 and drawing 5 was used as a heater 11. That is. what screen-stenciled what set AIN to heater substrate 
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11a. mixed the organic solvent, the binder, the dispersant, etc. with the electric conduction agent of Ag/Pd and the 
mixture of the phosphoric-acid system glass as a matrix component to the fixing nip section N and the opposite 
direction on this heater substrate 11a. and was made into the shape of a paste in them, and was calcinated at 600 
degrees C was used as energization exoergic resistive layer 11b. Moreover, good polyimide layer lie of sliding 
nature was formed in the fixing nip section N side of heater substrate 1 1 a of AIN by screen-stencil at the thickness 
of 10 micrometers. 
[0238] 

Moreover, the fixing sleeve 13 was formed with an outer diameter of 30.13mm in the shape of a cylinder, when a 
primer layer was applied by 5 micrometers and it applied 10 micrometers of PFA resin to cylindrical stainless steel 
with a bore [ of 30mm ], and a thickness of 50 micrometers by dipping, respectively. Surface roughness Rz of 2 
micrometers and external surface was set to 2 micrometers for the surface roughness Rz of the inside of the fixing 
sleeve 13. 
[0239] 

Moreover, the pressurization member 20 formed the silicone rubber layer in the aluminum rodding 21 with a diameter 

of 20mm by the thickness of 5mm, and covered and formed the PFA tube in the outer layer further 

[0240] 

In the exam, the record material conveyance speed of image formation equipment was acfjusted to 193 mm/sec. and 
said heating anchorage device which enabled it to control the temperature of a heater 1 1 to arbitration was used. 
And the temperature of a heater 1 1 was controlled to arbitration, 5 seconds after starting the energization to 
energization exoergic resistive layer 1 1 b of a heater 1 1 , the record material P in which the non-established toner 
image was formed was inserted in the fixing nip section N. and it checked to each item. 
[0241] 

About low— temperature fixable one, the temperature of a heater 1 1 was controlled for said this heating anchorage 
device by the 110-240-degree C temperature requirement at intervals of 5 degrees C, the solid black 
undecidedness arrival image using a regular paper (75 g/m2) was established. 5 round-trip rubbing of the image 
obtained at each temperature was carried out in the SHIRUBON paper to which the load of 4.9kPa(s) was applied, 
and fixing temperature from which the concentration decreasing rate of the image concentration before and behind 
rubbing becomes 10% or less was made low-temperature fixable. It is the toner excellent in low-temperature fixable 
one, so that this temperature is low. 
[0242] . 

About elevated-temperature-proof offset nature, using the solid black image which set the amount of toner 
development in the paper as 0.6 mg/cm2 as a non-established image, in the above-mentioned fixing conditions, the 
dirt by the offset phenomenon on an image was checked visually, and generated temperature was made into 
etevated-temperature-proof offset nature. It is the toner excellent in elevated-temperature offset nature, so that 
this temperature is high. 
[0243] 

The trial of elevated-temperature-proof offset nature was performed by being two kinds when not impressing with 
the case where bias is impressed to the metal sleeve of ah anchorage device. The approach of bias impression is an 
approach of impressing the direct-current bias of 500V to a pressurization roller, and grounded the metal sleeve in 
the case where bias is impressed. 
[0244] 

[Development durability test] 

the commercial laser beam printer LaserJet 4100 (A4. 24-sheet product [ A part for /] made from :Hewlett 
Packard) — a part for process speed 1 93 mm/sec, A4, and 36-sheet/ — converting — the manuscript of 5% of 
rates of image area of A4 size — the transfer paper of 75 g/m2 of A4 size — an ordinary temperature normal- 
relative-humidity (23-degree-C, 50% RH) environment — 5000 sheets — it examined by having ****(ed) and image 
density measurement of the solid black image after a trial was performed. Image concentration measured reflection 
density with the Macbeth densimeter (made in Macbeth) using the SPI filter, by the five-point average of measured 
value, was computed and asked for it. 
[0245] 
[Tailing] 

Using the same equipment as a development durability test, the horizontal ruled line of 5mm spacing was printed 30 

continuation, and the following criteria estimated the image of the 30th sheet. The small split line of the shape of 

the shape of a prickle and yam judged tailing to the reverse side with the level generated from a horizontal ruled line 

to be the travelling direction of paper. 

A: There is no tailing. 

B: Several slight tailing has occurred. 

C: It was mixed with slight tailing and several big tailing has occurred. 

D: Much big tailing Is seen. 

[0246] 

This tailing trial was performed by being two kinds when not impressing with the case where bias is impressed to the 
metal sleeve of an anchorage device. The approach of bias impression is an approach of impressing the direct- 
current bias of 500V to a pressurization roller, and grounded the metal sleeve in the case where bias is impressed. 
[0247] 
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<Examples 2-5> 

Except having replaced the formula of a toner with as indicated in Table 3, toners 2-5 were manufactured using the 
same approach as an example 1, and physical properties were measured by the same approach as an example 1. 
Toner physical properties are shown in Table 3. About these toners 2-5, the same evaluation as an example 1 was 
performed. An evaluation result is shown in Table 4. 
[0248] 

<The examples 1 and 2 of a comparison> 

Except having replaced the formula of a toner with as indicated in Table 3, toners 6 and 7 were manufactured using 
the same approach as an example 1, and physical properties were measured by the same approach as an example 1. 
Toner physical properties are shown in Table 3. The same evaluation as an example 1 was performed about these 
toners 6 and 7. An evaluation result is shown in Table 4. 
[0249] 
[Table 3] 
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[0250] 
[Table 4] 
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[0251] 

[Effect of the Invention] 

As explained above, according to this invention, a non-established toner image is formed on record material. On the 
other hand, the heat transfer layer which has a metal substratum is heated with the heating object in contact with 
this heat transfer layer To the image formation approach of carrying out a pressure welding to the heat transfer 
layer which heated the record material in which the non-established toner image was formed, and fixing a non- 
established toner image to record material The mixture of the vinyl resin which has a carboxyl group, and the vinyl 
resin which has a glycidyl group. The vinyl resin which has a carboxyl group and a glycidyl group, and the binding 
resin containing the resin more than a kind chosen from the group who consists of vinyl resin to which the carboxyl 
group and the glycidyl group reacted. And since the toner which contains a coloring agent at least is applied, fixable 
[ in process speed with a more quick rate ] can improve, improvement in the offset level by static electricity can be 
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aimed at also in the time of the bias impression to an anchorage device, and fixing tailing can be mitigated. 
[0252] 

When balancing fixable, offset-proof nature, and blocking resistance in this invention as number average molecular 
weight Is 1.000 thru/or 40,000 and weight average molecular weight is 10,000 thru/or 10,000,000 in the molecular 
weight distribution of the tetrahydrofuran extractives measured by gel permeation chromatography, it is much more 
effective. 
[0253] 

In the molecular weight distribution of the tetrahydrofuran extractives measured by gel permeation chromatography 
in this invention To molecular weight 4,000 thru/or the field of 30,000, at least one Maine peak. To molecular weight 
4,000 thru/or the field of 30,000 and molecular weight 50.000 thru/or the field of 10,000.000, respectively At least 
one peak. To molecular weight 4.000 thru/or the field of 30.000 and molecular weight 800.000 thru/or the field of 
10,000,000, respectively At least one peak. Or if it has at least one peak, respectively to molecular weight 4,000 
thru/or the field of 30,000. molecular weight 50.000 or the field of 800.000 and molecular weight 800.000 thru/or the 
field of 10.000.000 When raising fixable. offset-proof nature, and blocking resistance, it is much more effective. 
[0254] 

In this invention, in tetrahydrofuran insoluble matter, if 60 mass % content of is done, binding resin is much more 

effective, 0.1 thru/or when raising offset-proof nature.. 

[0255] 

When preventing contamination of better development nature, a sleeve, and a fixing process in this invention as the 
acid number of a tetrahydrofuran meltable component is less than 50 mgKOH/g, it is much more effective. 
[0256] 

In this invention, a coloring agent is a magnetic oxide of iron, and If 20-200 mass section content is carried out to 
the binding resin 100 mass section, it can offer the magnetic monocomponent toner which does so the effectiveness 
which was excellent in this invention. 
[0257] 

When raising image concentration and development nature in this invention as a weight mean diameter is 2.5-10 

micrometers, it is much more effective. 

[0258] 

In this invention, a heat transfer layer has the cylindrical metal element tube as a substratum, the mold-release 
characteristic layer which forms the outside surface of a heat transfer layer, and the glue line which pastes up a 
cylindrical metal element tube and a mold-release characteristic layer. A heating object If it is arranged inside 
[ cylinder ] a cylindrical metal element tube, the surface roughness of the inside-and-outside side of a cylindrical 
metal element tube is 3 micrometers or less and total of the thickness of a glue line and a mold-release 
characteristic layer is 20 micrometers or less When enable more nearly high-speed fixing, it corresponds to this 
high-speed fixing further, and it excels in low-temperature ****** and elevated-temperature-proof offset nature 
and outstanding development nature is realized, it is much more effective. 
[Brief Description of the Drawings] 

[Drawing 1] It is the outline block diagram showing the gestalt of the 1 operation in the image formation equipment 

of this invention. 

[Drawing 2] It is drawing showing the outline configuration of the anchorage device shown in drawing..! • 

[Dr awin g 3] It is drawing in which it is shown near the fixing nip section in an example of the fixing member shown in 

drawin g 2 . 

[ Drawin g 4] It is drawing in which it is shown near the fixing nip section in other examples of the fixing member 
shown in drayying 2 . 

[Drawin g 5] It is drawing showing the example of arrangement of a fixing member and a pressurization member in the 
anchorage device shown in drawing 1 . . 

[D rawin g 6] h is drawing explaining the example of manufacture of the cylindrical metal element tube used for this 
invention. 

[Qn^wing .7] It is drawing showing the middle manufacture of the cylindrical metal element tube obtained in the 
example of manufacture shown in drawing 5 . 

[Drawing 8] It is drawing explaining an example of processing for adjusting the surface roughness and thickness of 
an intermediate product which are shown in drawing 7 . 

[Drawjng 9] It is drawing explaining other examples of processing for adjusting the surface roughness and thickness 
of an intermediate product which are shown in drawin g 7 . 

[Dravying 1 0] It is drawing showing the cylindrical metal element tube formed of processing shown in drawing 8 or 
drawing 9 . 

[Drayying,! 1] is outline block diagram showing the gestalt of other operations of the anchorage device used for 
this invention. 

[ Drawin g 12] It is the outline block diagram which looked at the anchorage device shown in drawin g 1 1 from the 
transverse plane. 

[D rawing 13] It is the outline block diagram showing an example of the anchorage device of the conventional roller 
heating method. 

[P.rawing_X4] It is the outline block diagram showing an example of the anchorage device of the conventional film 
heating method. 
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[Description of Notations] 

1 Photo Conductor 

2 Electrification Roller 

3 Laser Beam 

4 Developer 

5 Imprint Roller 

6 Anchorage Device 

7 Cleaning Equipment 

8 Sensor 

10 60 Fixing member ^ 

11 61 Heater 

1 1 a Heater substrate 

lib Energization exoergic resistive layer 

1 1 c and 1 1 e Sliding layer 

1 1 d Protective layer 

1 1 f and 1 1 g Polar zone 

12 62 Stay holder 

13 Rxing Sleeve 
13a Part 

14 64 Temperature detector element 

15 Fixing Inlet-Port Guide 

1 6 Drive Gear 

17 Pressurization Means 

18 Electric Conduction Brush 

20 Pressurization Member 

21 51 Rodding 

22 52 Elastic layer 

23. 43. and 53 Mold-release characteristic layer 

24 Bias Impression Means 

25 Chip Electrode 

31 Metal Plate 

32 Inner Mold 

33 Dies Body 

34 39 Metal cylinder member 

35 Mold in Metal 

36a Press and it is a roller. 

36b Shaft 

36c Standing ways 

37 Presser^Foot Member 

38a-38c Continuation dice 

39a The remains of irregularity 

40 Fixing Roller 

41 Halogen Lamp 

42 Hollow Rodding 
44 Thermistor 

50 Pressurization Roller 
63 Fixing Film 
N Fixing nip section 
P Record material 



[Translation done.] 
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jq^i3-.9{-|gi;as||;tbn, '6aJ;t^i''^:^f'^*»e>A41^'1'X<D$a«t^<DJ;5^^:. /J^^JiclB 



(5) 



JP 2004-53622 A 2004.2.19 



[00121 

mmit. ^tii^mm. t'o -t ^ © $ p> 5 ^^ii^k#<^^ x y) ^\^^m^m^^ ^ ^ i:^'^ 

•^i-vN(DT-. ^m-f- ^ V i- ~ ^ -B- io'tx ^ Si-r ^ ^ t i)^ ^ h izmwx' o :ty± 

.iB:^-7-fe:s/^^4:^si^v^^■:^>-o^^^sa*^^Tv^5o 

I 0 0 1 3 1 

s^mm & 2 - 1 Q A 2 e 0 ^<ikmi. i^iB¥6-ii89o-^<2:j«. #ib¥6-22 

2612-i-<ii«> #PgJF7-20654-^<2f«s !|#M¥9-185182-§-4:^«, #IB¥ 
9-244295-^-£t^. !|#5fl¥9-319410#<&#. ^^M^pio-STBS?-^^ 
#W¥lO- 9 0 9 4 3#<Kt#-T?«. i^yiXv^/PS-^^fi-^Si^lr^glg^JiLT/BV^, ;?7 

,v^.^'y/vm^mmii^x^m^^i\'^mmm.^o^^^i^^^x . ^^m^M. ^fls. 

I 0 0 1 4 1 

[00151 
[00161 

-r/£to*>*fg?^tt^ J: 0 i^3S!fe^*Sr RTtii: $ e> j:: r <D « ^« ic >^ b , iSta^S^ 
tt, U5 iB iii ia 7 -fe 5/ httlcffiix, ;6^o®ixfcm«14Sr^-r 5 h :^ - x Pilfe?^^:^^^. 
t;? i® «i fig 1^ « Sr ii «-r 5 t Sr ^ IS 1- 4 . 

[00171 

[ isja ^ * -r 5 * © 1 

o * 

[ 0 0 1 8 1 

-r J^ji *> * IS M > I50i«--h ^ b -^--H^ Sr?gfi£ b X - ^ S S! O S g "T 5 

'ei?i®€:^<?5eflSgl-^»t-^SDllft#:l-J;o-CA0^b. h-^" — PI^/i^Ji^fifc^iT'^-ia 

V /V S t ^ y /V S i: ^ =r i- ^ k' - ^ flM . t)5 * /V # yt- S i: ^ y V V? S <!; ^5 g 
[00191 

*fc*?spjtt> ±iBh^-^fflv>, mm^±^z^mm h^~m^^m0.i^. -;^-c-t&«M 

[ 0 0 2 0 1 
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m t (DU-k!^ . ;5;/V'3j?^i//wSi: y Si: SrW-f-S RXf ^ 

[ 0 0 2 1 ] 

VN5rt(cJ;>). ®^^fc^Sia{S«tt. »i«ia:^-7-feyH±. 

[ 0 0 2 2 ] 

^fc, ;^s:^|^<D h -^--tt, ? :n - -> 3 :/ ^ a b 7 7 ^ - (GPC) i "9 

^$Jv^xh7t Kn^^v (THF) pI^^O^^»^%l-*3V^-C. fc¥*D:5)-^^»*5l 
00075S40. 0O0T-fo-5ri:;iS$f*b<v 2, 000:^5^20, OOO-CfcSr 
'i:;6S$b{c$f*L<. 3. 0. 0075^ 1 5, 000-CfcSr^:*5i|f^::^if*bV^. ^fcmfi 
3|z:;^^:y.S;jSlO, OOOTSMIO, 000, 000^fc-5::it;SS$f^b<. 20, 00 
075S5, 000, 000 -efo6ri:;as$?>J-»*L-<. 30, 00075M1. 000, 

oooT-fc■5r^:^^si^^c$f4Lv^c ±m<D^i^^^m^7j^-r^ti>^. 

[ 0 0 2 3 1 

^fc^^m(Dh-r~\^. «fr IE 5> * 5j-/fij T- # ¥ ^ fi ^5 _h IS ^ H F*3 -C' 5 r t . ^» 
m-B-. x^4a»¥J^^^^^s«5lo •. o o o mm<om^i^n. m ^ -> ^ > ^i^w>it \^ 

•r<,lgc¥^^^^»*S 40, 0005r®^5«-^. XttSS¥^^^^^S:*^ 1 0, 000. 
" 0 0 0 ^ ® X. 5 « ic . + ^3- /jj^«tt©iRj±Sr#5ri:;SS|ib<^i5„ 
[ 0 0 2 4 ] 

:^%m<o Y •f' — l-i. GPC^^:J;!3al^^tl5THFp^^:9•o^^•a:^>*«-*3''^■C^ 

4. OO075M3O, 000O^J^JC;^-rvif-^Sr*-t-2)ri:^s$f*U<. ^^F«5, 

OO075M2O, 0 0 0<DMiglC;?«-f>'t'' — ^Sr*i-^-t*^*bt-if*UV>. 

ffi IE / -f >- - -r S r i: , ^^14. » 7 -fe s/ h tt^ U« » :/ a 5^ =^ ^ 

^tt^i^±$-^5±-eiif4bv>„ p<-Yvf-^*S;$^^»4, 0 0 o * ^ -a- t^itt V W::^ 
n 5/ ^ V ^ttiSS-fk-f- 5 «[Rl ?) , 5J-^S 3 0, 0 0 0 Srffix. S^-^l-ttx ^0^C^^ 
14 -r S is IRJJ:: 5 o 

[ 0 0 2 5 ] 

5J-^=-fi4, 00075S30, 000i::ii?;^£<i:t, — oof — ^5r5^L.^)-^ft50, 00 
075^1 0, 00 0, 0 00{C'>y£<i:t-o£l±Of-^€:W-r5r^;4S$T*Lv>, m 
#0:^>^^»^>*iCoV^T«. $J-^^»80 0. 00075^1 0, 0 0 0, OOOT'fcSri: 
;isj;t)»*b<, §f3tc(i^>^»50, 00075S800, OOOS.I5^>^S800, 0 
0 0 75^ 1 0, 0 0 0, 0 0 0 <^^tv.-eHJ-iJ^'SJ < i: f --^ Sr*-f-S w :ds J: 19 

[ 0 0 2 6 ] 

T/Wy o y ^^^-^ttSrlRji^^S-h-e^* ;*:|S W © V :^ - 7? , ^ ^ m 4 , 000 

75S30. ooo(;iii>?fc<i:'b-oot°-i^^'ft--t-5rt»*, a«^'feS«ttS.tJ'iiB:^ci5' 

^^^i/tt?rafi£-r5±T'W5a-C'*>'9. ^^& 5 0 , 00075^10, 000, 000iJ:'> 
[ 0 0 2 7 ] 
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[ 0 0 2 8 1 

*fc±IEro»-a•^^^^*800. 000;P;S1 0. 000. 000«OfH^»-*>5i?-7'f — 
2). *fc^^=-*1 0 0, 0 0 075ig8 0 0, OOOJ^SSOD^^t^k'— 

, # V>;5>^ft 4 . 0 0 0 75^ 3 0. 0 0 0 O fi£ 55- * 8 0 0 . 0 0 0 

75S1 0. 0 0 0. 0 0 0(O^^>i;«05)-i!ctt^s THF^SS^>CD^■:^— 4'f-*3»-tS5>^tt 

[ 0 0 2 9 1 

*ISI^Oh-t--tt, .a&ISiS3t«Bg*STHF:F^^SrO. i:7!)S6 0®a%"g-#-r5::^*s 
[ 0 0 3 0 ] 

$fe»CBfl|STHF^^:9-f4> 57!;S6 0K»%T'fcSri:*Si'9»^b<, 775M5 5« 
» % -e 5 ;i *s J: I? - m *f*L<, 975iE5 0SS%-efc5ri:*s$P>{--e*if^b< 
1075S4 5Wfi%-efo5:ii-6SS^>#f^l-VNo «friSTHF^^:9-®-^*»*^SfrlB|Eil 

[ 0 0 3 1 ] 

[ 0 0 3 2 ] 

T H F ^^^J-dS 5 K»%*il<^«-a-ttx ±fBS*tfc??b:^<05im*S jgJ/J? U*&«>T L * W 6 
0 ®»% 5 ^-S-t- tts S^i^dsS-fk-f-S < . f - *5 v> T ^ mtt /f: 

— IC ^ V^o 
[ 0 0 3 3 ] 

Sfc, *|gP^T-|i, TH FT^^^i G P CiRFttJ: •? 4**^5^S^!>^i^««flg<^*&^^^7 V 

sir^'xbix. :i<D J: 5 'fc^ * = m <0 V ^ - \^ X m ^ ^ m^-T ^ ^ ^ 

6<] ^ o 
[ 0 0 3 4 ] 

— »i> T^h^.t y u -7 9 >'^i^^^<ommi!)^ 5 O m s K O H s ^^-^ i> 

[ 0 0 3 5 ] 

*|g§^ <D b ;«f7^ie^i&« (Tg) liS 5. 0 ~ 7 0 r "C fc S » * b , Tg 

*s 5 0 'C*SS<Oii-a-. IB >^ n y ^ ^^ttiSS^k U-^-f- < , 7 0 Sr jS :t 5 #^t4S^14dS 

[ 0 0 3 6 ] 

:^^m<o h -r- . s.o'*«?^{cffiv^ g p c j; •? jbs^ $ t h f pj 

[ 0 0 3 7 ] 

<G P C\:iX^^^&^^<om&> 

a3^*r«l i: * 5 b ^^-XJiig^lSfli T H F J- An, 1^ W Sfeg L ^ # . +:^Si:5L 

, m^M^^tiiKD^ — i^i^ fj: < ^£ ^ -^-^ T H F t X < . ^ h 1 2 &~ -tB M-t i> o 
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(^-^^^^XO. 2~0. 5 n ■e?iJxtf-7'f->3yX'f:^^'H-25-2 

y-^t®i) ^i^'mmx-^ ) sriiia^-frx b tiitmmi: G P C <D^n t -t ^ ^ 

^ilSfSISFtt, «ligfife^*S, 0. 5~5mg/ml incSipl-SSIIi-S. 
[ 0 0 3 8 ] 

v^3i>'W*vA$r^^3^ia^-a-i3-fr'5<'5;65^< . ■gilx.JiBSfpmXtt M © shodex GP 
C KF-801^ 802. 803, 804, 805, 806, 807, 800P<Dffl;?>- 
-a-tJ-fr-^, —^m(OT S K g e l GIOOOH (Hx l) V G20 00H (Hx l 

) , G3000H (Hxl) > G 4 000H (Hxl) ^ G5000H (Hxl) > G6 
OOOH (Hxl) > G7000H (Hxl) ^ TSKgurd co 1 umn©*li^-g- 

I 0 0 3 9 1 

bTTHF^fe:j>im 1 (DmMx-m. V . miE.T H F un^m ^ B 1 0 0 ti I aAL-xay^ 
-r 5 . 

[ 0 0 4 0 ] 

ji ^ -t? 5 o 
[ 0 0 4 1 ] 

:^^m<DVi--. Rxf^?^mi^m\'^ ^ix ^f^mmm(o . g p c »c j; •? t h f ^ 

[ 0 0 4 2 ] 

O. 5~l. Og^WiL (Wig) , R1S«^ (.M^ttMwmm^ 

tSNo. 86R) JCIAHT y y ^ ^ V'-ttttJSSt-d^tt 5o ^^i: UT «T H F 2 0 0 m 1 

1 0 0 t T-^Nrrp^*3S^is b , T H F ^^«flifie:9-fi^W2»-r 5 (W2g) o 

— <75THF^^5>SraiJ^-r-5©-^TJi, h-:^— 'f'Oi^jSI^K^J-^Jfi^Sr**^ (W3 g) 

o 

[ 0 0 4 3 ] 

m^mE)<:i^\-i^:i-T <D-^mX7i^tb hii o ^fc!|t^FLfc3 0ml©^145otStc^2. Og 
0«J|£f Aixift^ U, ^!|sf(DK» (Wa) g^lrlt#i-5. 5 o 1^ ^1: ^^^^ Atv*^ 9 0 0 

•c-e 3 Npr^jDtlft b, «;«t^F4'T?«c?& b, •^iar-t??' v^-^- i--i^R3£i-t»J^ $ -frit 
m, 5 otSKi^^mW-r 2)c r r b«»j^J^fc^> (Wb) g^^feSc mejo^;**^?^ 

[ 0 0 4 4 ] 

(wb/wa) xioo=i^^^iJc5)--&W^ (a«%) 

[ 0 0 4 5 ] 

THF^^^tt, h -}- — (0^'^i±TU^ (1) )S«f«a§©#-a-ttTIB^ (2) 

[ 0 0 4 6 ] 
[^ 2 ] 
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{W1 - W3+W2) } ^ ^^^^ . 

THF^S»= X100(%) (1) 

W1-W3 

[ 0 0 4 7 ] 
3 ] 

THF^J§»=^ xlOO(SSa%) (2) 

. W 1 

[ 0 0 4 8 1 

(c^i-„ z.(Dm^m\cio\-^ ^m^mvfn J i s k - o o ? o icjp-r ^ fc i^a t <^ ^ 

[ 0 0 4 9 ] 

< ^ ffi o ao ^ > 

t^!|sfo. 5~2. 0 (g) ^mn-ti>o «^^clli^:>s^c^t>CT^&#p"pS:fflv^5o ^fcttsisf 
a. m^m. m^mm'p<o^m^^<oT hf^^^^^^^^^^'^^^^ thf 

^^fife45-o?-&*"ftSr^Je)*«>T*5 < o !ft# bfc^iisf^' W T H F pr^fi£5>«« § W (g) 
[ 0 0 5 0 ] 

300 (ml) oi^-;t;-tJ:^!|sl-SrAtt. h/P3ii^/3^c?/-^V' (4/1) <oS-a-?Si5 

O .(ml) ?:iP^^«¥-t-5, ^<^l&^Kt-x ®i£^?^^SS^ffl VVT 0 . 1 m o 1 / 1 <^K 
^?g^S«AT-400 (win works ta t i on) i:ABP-410'0;ll}t*^ 
[ 0 0 5 1 ] 

r(DNFOK0H^^^(0^ffi»SrS (ml) tU, m ^ ^ 7 ^ ^ M & L . ^cDBfCOKO 

H^jgoffifflft^B (ml) tf-So m^thti'^^i}^h^^icx 'omm^ifw-r ft* 

K O H <0 7 r ^ ^ — "t? fe 2) . 

[ 0 0 5 2 ] 
4 ] 

^-(ii5(mgKOH/g) = {(S-B)XfX5.61}/W 

[ 0 0 5 3 ] 

o 

[ 0 0 5 4 1 

<u =7 :^ ^ ia s <^ ay ^ > 

^-05;tf 9 (Tg) ,T^^jfe«!lli»ti- (DScaSjg^B) ^ DSC-7 ( 

y-?-dfV3^/l'-v-tt»l) -^fll^WSrffl V^-C, ASTM D34 1 8-8 2t::3pC-Ca)JSt- 

[ 0 0 5 5 ] 

a'J^f*?H*5~2 Omg. 0*L<ttl 0mg$:*t^JC?p«i-5. rixSrT/V^^-'i^ff;: 

Ajx> y ^r v^v^i: LTSoT>'^5^^>^fflv^. pj^MSfsas o~2 0 ot^oraT'. 
^iakslo'c/min-c^^assTT'SlJ^*^T5o ^<^#migST', ta«4o~io.o 

[ 0 0 5 6 ] 
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[ 0 0 5 7 ] 

If ^yv-Wm €rffll: U^ m 5> jll-^i" 5 - J- <t o T » S . flu IS ;& jJ? =^ S i 

y c;? S ^ ^ -r f = « fli »i . ^frl X »i ;& /V 5}^ =^ /V * «r W i- 5 If = ^l' * ^ / 2^ ~ ^ 

)w ^ v' S i: iJ' y v- i;? S i: K Jt? b t' /v- a fl§ « , M ^ti^ ^ ^^^^^'^ ^. 

[ 0 0 5 8 ] 

-aeiJiSrfflv^T, tf = /V5R*/-i'-i:^^<^«-a-:^&tci'9*M-a-$-^5-<!:(-J;^?# 
[ 0 0 5 9 ] 

[ 0 0 6 0 ] 

WfiSCJJlStUO. 1 ~ 5 0 ©fi^as. 0* L < »i 0 . 1 ~ 3 0 Sf »g|5, J: »9 if * U < H: 0 . 
2~1 5 S»gBa§AP-t-tt »i J: v^o 

[ 0 0 6 1 ] 

:jf] /v^^'>jumi:m-r i> i^=-^^mm(Ommft. l 00mgKOH/g6^T^?fcSr^:*s^if 
^LV^. tft|B«J!g«omfifi!iS 1 0 0 m g K O H/.g tiT-e& 5 . - h -T - <D ^ M <r> 

R^tJ^cai^:^cI■fe^Sr^m•t-•5±■C^^f*bv^. i 0 0mgKOH/g=£rSx.5ii-8-Jctt, 

[ 0 0 6 2 ] 

/v^s^^yjum^^^ :b \f^jvmm<D:ff y :!^lR^m.m (Tg) tt. 4 0 ~ 7 O t? fc 5 r 
^:;5s^f*Lv^, r e i^' 4 0 X: <^ m ^ h i- - M •:f ^ -y ^ > ^ ^i>^^<t V -^-t < . 7 
0 <lr S ^ 5) « -a- « b •:^ - ^ ^ ^4 d5 s -ft: L ^ . 
[ 0 0 6 3 1 

dSl, 00075^40. 000-(?fc5;ii:dSjf*L<, ftjif/j;i»;r7-feyH4'^W^ns/ 
^Xjyi4Sra^-t-5S^*-?>. m»^*5:5^^^SiS 1 0 , 0 0 0 75M 1. 0 0 0. 0 0 0 T- 

[ 0 0 6 4 ] 

*L<, a^JfcS^ttSriSfife-t-Sm^*- ®5>^^S^5><^ fc'- 4 . 0 0 0 75 
M 3 0, 0 0 0 \^ < . $i»f£m:t y ± y h \^RXf^m:f y ^ ^-^ y^^M^ir ?>m^ 
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A^h. M^^M^^<O\i'-i!^^^Mn 5 0. 0 0 0:/5Sl. 000, 000;5S»*LV^„ 
[ 0 0 6 5 ] 

fe 5 r i: *s v^. 
[ 0 0 6 6 ]- 

1 0 0 6 7 1 

^(Oo-h. ?L ■fk a -a- 1£ li , TKtcja A/ <!:*^^<^^»«: (^/-^-) ^ fUL^J T/h $ VNilS^^ 

ffi i:.}6ssijT?fc P)f?ihSiJ^5is*5/js $ < , ^ (D u mm^mm ^ t < ^ rg.fi-a-^ot© 

■So 

[ 0 0 6 8 1 
[ 0 0 6 9 1 

!S^a-a■^£l^*3V^x«. 7K5^^!^iOO«ftg15»^*fLT. ^/-^-lOoKft^peAT (» 

T /V => - , ^} \f /\' T ^ /vU^ ^ ^-ft igJ . y V ^ /vv !^ A ^ *5 ^ V 
— ^J-*5S^iKl00|f*gBi::*M--C0. 0 5~lKfi?a5Xfflv>bix2)o S-^M^I4 5 0 

o 

[ 0 0 7 0 1 

Jlclgpj© B 6*)S:S^i-5^tc, T (c -C^^J ^ 5 ct 5 '^e # "ff «g 14 S ^ 

ffi J; o T ^fi£-t- 5 i 2: ASjif 4 b v^. 
[ 0 0 7 1 1 

#'g-tBflligS:*i-S#'fft6i4S^M*&»J ^: U.Ttt. 1. 1 - - t - :/ 5^ ;v ^-^ - 

-ry^'atVv) -O--^:^. 2. 5-v?;<^/V-2, 5 (t-T'f^/l'/^-:*-^-^) 

2, 5-i?;^^^v-2, t -'J- (t-:/^/P^-« — :^-=af->) by^^ (t-:/ 

2 - - t -Vf^/V'/-^ — ^^^v'T'^^^, 4, 4-v?- t - ■:/ ^ ;V ^< — :^ ~y \^ j/iJ'T 
,^5, K-n-:/^/v^;=^7'>'V', '-^ - X - -f ^ )V ^ 'y ^ ■< V^'ruy^'u— h 

>^ - ^ - ^ ^ - ir it T ^ ^ ~ \^ . i? - t - ^< - ^ ^ V V ^ ^ /I' T ^- 

h . 2, 2-lf;^ (4, 4-i^-t-::?'^/V>'^ — j*-dpvi^:J'n^:^f->/V/) y a ^<>- ^ 2. 

2-t-:/^^v-^^-^:3«^'>;i-^^'vjlt;^=S-ffi^y-=^ — ^=^-i:^'< K<Di5»-v 

5.05. i7ryyv-y^-:^i^ix-:i?*-Ji?^-h. t-7'f^>'V^-«-:^=^->-^H':/K, x --ff- 
jv :t^'>T V VRX^ t - :f ^ /v — :i- ^ -y v^xiyff^y<r\^ — Y <r> 

— KS^^^a-a-M^SapSr^i-SflgS M-a-tt^fiafoSi: roi^rfirSr- 

^J- ^ JJ: W i" -5 # t 14 « -a- M ^ »J ^ *5 * e> 5 o 
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[ 0 0 7 2 ] 

2, 2-t';^ (4. 4-v'-t— ^^/V-^-? — ^^'>'v'^o^=^">>'^) T'n/^V^ Xt^t 
[ 0 0 7 3 ] 

I 0 0 7 4 1 

.W 12 - -& X ^ -g- 16 14 « BB i: b -Cli , A 6<3 I- »i > ^ >- ^/ y< - ^ ^ ^> V . 1 
, 1--:^ ( t - ^ /i-^< — ^ ^ ^y) - 3. 3, s-hy^'^^/^ix^a-.^f-i^. n - y 

/U - 4 . 4 - i? ( t - -5=- /V — ^ v' ) ^'^ U U — h . ^ 5 — ^ K x a , a ' 

-t*^ (t-T'^/V^^ — ^^■^v'v?'Yy:7°ntW) ^Vif^'. t - if ^ — :t ^ ^ y 

T5 y r :/ ^ ^ <r> T BcXf T ^/ -ft-a- P ff b n 5 , 

I 0 0 7 5 1 

. BfilB#ftMttm^§a^^J<^^^^3SjEtc:i¥:0^l^li. M -a- X m *3 v^ T hu IB # f si S 

m^(o j^i!>>h^ y ^ - 1 6 o mMU\z.M L 0 . oi~ioirssi5-efflv^5<o*s*f*u 

[ 0 0 7 6 ] 

5i S ?r iS -5 r: -C , ^ » O « -a- ^ ^ # .5 r i: ;5S T # ^ *s . S = v h n - L 

o^^ftJfflUT. Sfc. Mi6^J»^S*SiBSSrfSS-r -5 i t T', (£ ^ « S -g- ^^l^ Sr ?a ?n 
[ 0 0 7 7 1 

70~230'CT'^T.5^i:^55$f*LV^. ^?S«-g-f^*5VNTIi. ^^AlOOKSSPtC^UT 
^/■^-3 0K»^~4 00«a?a5-cfT5^i:*5»*l'V^o $6)tc, a-^*l-T^»v^i«'^' 
T-tewa-a-^^ilS-a-i- •& i: U < X r <o J; 5 Jiiftf^STfT 5 ;i i: <t 0 > IS:a<^«^ 

{*: Sr ?1 -g- -C ^ 5. 

[ 0 0 7 8 ] _ 

y V? /V s ^ ^ -f- -5 f = /H» fli »i > ^ y -'i' s s:^-t-s-=E-y-^-<o-ax« — ffijii± 

5. 

[ 0 0 7 9 ] 

fetttffi:<. ^ ]} -y /]y T /I- ^ — t ^ :P J'^ ^ > M <0 3:. -T Jl^ . ^^fP^^y 

Vi?/W:ii-x/W^!6S^»f e>ix. 0iJ;t«, T ^ y /vSJ y -> ]) m V i> 

T {p jvf^ - & - ^) ^ > ^ ^ y ;^ ^ - ^ - 5^ /w y y ■> v' , r y >'V' ^ 

y 2^ 3. — •7" , r y /V/ - p - ^ 5^ ^ y /i' ^ — X -'v ^ ^ »f b 5 o i# x T is 
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[ 0 0 8 0 1 

[iti] 

^C-O-CHa-^CH— CHa 
O 

[iC4>. R'.. R'2Si/R'3iis tK^. t>u+jus, tu-jus. 7-5;u=»^;uax t))\^&^=¥'>)i' 

10081] 

^ ^} 'J /vm^m-t i> ^ =^^^mm\t. mm^m^^A (mw) dS2, oootjmioo. 
ooo-efe5ri:*5^f*u<. 2, 00 0 75S50. ooo-efo5:ii:*sj;90*u<. 

3, 00075M40, 000-t?fc-5r^:/5S$bl-^^f^L.V^o Mw;6S 2, 000*?S©»-& 
;SS # <> iiB;^-7-fe->'ftt--<^^**5/>fj:<7fcs®'a-:a5fc4o Mw^sioo. 0 0 0^®^ 

[ 0 0 8 2 1 

^y->v'/l'S?r^-t-2)b'-/H»fl§{4. 3i7K=ar->'ffi^5o.- 0 i;/!?S5. 0 e q/k g-e&5 
t t^U^ < . 0. 0175^3. 0eq/kg<D®Ht?&5);ii:;S5$bi-*f*L-<, 0 
^0 5 75M1. 'oeq/kg<0^ffl-efe5r^:*Si|#^C^^SUV^. O. 01eq/kg*?gi 

jB;^-7-fe5'M4^<^^*ii^i^^^-*''So 5. Oeq/kg^lrm;t5«-a-T'tt.$g1SSi^:(4*a 
[ 0 0 8 3 ] 

^> 1 0 S » % £i T T? 5 :i <b » S U < > 5 « » % ^ T fc 5 i: $ t> $f i U vn „ 
[0084] 

^ y v'e?-'i'SS:*:r 5 if fli © ^ #i Sr SO ^ i" 5 :l b in^x- ^ ^ ^^mfim-^m^ 

£;lTJ-^i-o B«f5:^7K:¥v'fiili<^>iiiJ^t:i*5»t5«*aif^liJ I S K-7 2 3 6(cSp-f5o 
[ 0 0 8.5 1 

^)|s|.Sr0. 5-2. 0 (g) ^*t#-rSo y ^vSSr*-t-5 t'^/i-tttllgc^a ^ ( 
g) i|i#L/c«iis|•^300Inl<73t'-*-^cA^^..i5'D^*^^-^^lOml&T/@^ 

m 2 0 m 1 t^^«f-r 5„ rO^?KtC. ^^bX b 7 ^^^VT Ai^M^M 1 0 m 1 

5. ^©JS^twtt, ^rOxfi, ]^t|Sm^*fe^^tt»t«m<£lg«^ggAT - 4 0 0 (win 

works ta t i o n) t AB p - A 1 omn^f y h t^m^^xo^^Wim-^i^m 

ffl-t?^5. ^c9?i^{cJ;-5ig:S3g^f^^^?K<^^^»^s (ml) iifS. -;^-e:/7V 
i^^ay^L, r OI^<0ig:^^^Sf^^?«<^'Kffl** B (ml) i: i" 5 . i H <D ^ * b 

[ 0 0 8 6 1 

1^5] 

^/H^v'^fiE (eq/kg) = 0. IXfX (S-B) /W 
[ 0 0 8 7 1 

r i: XliRfS: $ -fr S r i: B mi iE L W - /v« HI «r ffl 5 ^ -g- T- « , ^ 

y v5 /w S Sr ^ -r 5 = ^ AM »i ^ ^ S W i- 5 = vv « IM tp ro /I- 3J< ^ ^i- 
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ds»*bVN. ^ y 0 . 0 1 S»*SI©S-a'tt, jS^1»J!it'(-33V^T, 

1 0 0 8 8 ] 

/j^^3&^4^a^K■t••5fca6. l. 00075S40, 000;iS$f*LV^. 4fc. fi4¥^^^ 

g:»''£W^7-lr5'fttS.U^W:^n2/:3e:/^tt$:il^-r5fc*. 1 0. 0 0 075S1 

, 0 0 0. 0 0 0 ;dsi!f * L v^„ - n?jO:9-^SSrJ^o<&0jc*f iifi b fc J; 5 'fe fiS ^: 

^«-Jisf©^>«!t14Sr J;<-t-5fc«>»::. THF^^45-*si 0Sf»%iJAT-ca)5ri:*Sif4b< 
, $ b 5 M S % T -t? fc 5 r i ;iS a v^ . 
[ 0 0 8 9 ] 

I 0 0 9 0 1 

IB =^ 5^ ^ y - t b -Ctt , ■WxLli;^^^:/; o-^^/v^f^wv. m-^5"/v^f"i^ 
3. 4 - ^ n ^ 5=- ^ , p - 3^f^>'u;^ 1^ . 2. 4-i?;^f=->'w;^f^U'Vs 

:f u :^ <D 1m ^ ^ ^ u y ^ J :t u y ^ >m \ ^ ^ =^ . -i y7"wv(^^p#^fi&?n 

y 31 vig : i&>fb li'^/w, -fk 1^ ^ y V . :g:{tH' = yV', 7 y ft tf = /KO *p # y V >fk 

)^ . ^ 1^ V /^m-^ y :f ^ > :^ ^ ^ 3 f^n. - n - ^ fv , p^^^y/v^KT^v' 

VP, ;<^^y/V^ (2-Ji^/P-^=¥'>'^v) , ;;<^'^y/l'^-5^-7"Ty>'Vx ;><^^y/VK73^ 
= /Wv ;p«^'jfyyW^-^;»«^/VT5y3i*^>'V'. ;;{^^'y/V'®?v>3i^/WT5y3i^/K^$P#a 

-^5"^vflg|S;K^/;&/i-d?v^3i^x/va;ri?y/w®^^f"/i-. T^y/v^^^/p, T 

iS'y/i-^-n-T/^'^v-s T^'y/p^-i'yr/^/p. r ^) i^^Wf ^ . r ^ 3 /^n. - n - 
nr^ =}• i^'. T y /p ^ K 7* /p . T ^' y ( 2 - 31 ^ /i"^ # /p ) , T ^ y ^u^:^ ^ r 

yy'W, T^'y/V^ (2-:J'n/W3if^/V) , T^y/l'^73i::^>'K^*P§^T^y>'Vm3ix>Lf"yl' 
IS ; If =. 7W ;^ 9^ v-P 31 — -7^ , = 31 ^ /V — -f , \f )V ^ y =^ >V ^ — 7- )\' (O \f 

hi^C5^n#tr— /V-irh:xS;N-lf=i/l'tro — - \f )V ^ )V — ^ N-if=-/v 

N-tf^/wtfoy Kv^^PtN-H-^i^vfli-^ife; \f =^ )V -r y ^ y W ; T ^ 
ynnfy/V, p<^^yo— by/P, T:J'y/PT5K©$D#Ti5'y/V^^^^^b<J*y 

I 0 0 9 1 1 

ritbOt|'T't>;^^^V^*S-^ft:S.T^;^^^>'-Ti5'y>'l'»*a-^^*^^£Si5''i^/ 
^y-T P y/vm*«-a-ft:fi£^%6 0«»%iit±-^W-r5ri:iS^«i4^?S-a-ttO^-Cif4 

b V^o 

[ 0 0 9 2 ] 
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5c 

[ 0 0 9 3 1 

*S-g■■»^ y5.^wv-b'c^/wb/u^>*li-a-#:. :^ u > - if ^ ;v i- y if V > . 
^c^ui^-T V ^^m^^T^^^M-^ii^. U - ?i ^ if V j^-m^ ^^^m-ki^. ^ 

' ;^^^:/_t' = /w^^;v-irf:/*a^#:. ^ -•:f 9 'y^'^ ^n^^. :^f-\^:y- 
\ y>^^v**-a-#:, =}- yy - r ^ ya::i b y ^w-^r i^7'i^*a-a-f!^©Jni::^^^^'* 

T ^ y ^ y ^w«tflg. if- y s^^ b' = /w. -> y => y 

:^y^7->\^m^. jKy-^i/^v, Tj^yr^K^fli. ^^^^si. :ii7K:3r->«fli. ^iy^ym 

[ 0 0 9 4 1 

- a $ tb 5 o 

[ 0 0 9 5 1 

h . i . ie . -7 -> ^7^6. , ffi , 16^ . T V ^ * . y y A , if ;^ , ;& k 5 
fp J>., -r>';?fV, -feUV, ^i- 9 y . ^ y if ^T-y . y< -Tiy ^ J:. <D X 0 ti:-^ m 

d5$f^UVN„ $b{c;*:5|BJ«3h:>--J4. ^««J3gl0 0«»^fi5lc:*rbTatt«^^3 0~2 

0 o«»^fi5-g■*-r5^K^4^:^--efesrt^s^if*uv^,r(o»-^, m^w-i^ x^^x+^^fi 

[ 0 0 9 6 1 

/Wh, m. i&^ -^^^'^-^A. -v^i^fV. -few. f-^y. ^yif-^-ry. 'yr^ J^(0 

^■f 5 t L V^o 

[ 0 0 9 7 1 

■7>'iSl^ ^ zi/<;V Y ^ m. ^ )\'. -ff y) J", -fi V ^ ^ J^. ^ ■y'J' ^ ^ y 'J^ ^ 

A , ffi , ^ 4 Jl ffl <D ^ ® 5c * iiS «F * b V^ 5c ^ t? fc 5 . 
[ 0 0 9 8 1 

mb©5c*ii^^bSi^^fa*&^^co4^lc5i?)52.*n-C'b^v>L. ^<bife)i:bTm^b^^»cBi 

( 0 0 9 9 1 
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I 0 1 0 0 1 

^ntL^^^Wi^-h-h . ooK^:g^5}c:ML20~200K»^a5T'^^*b<fflv^ 
[ 0 1 0 1 1 

^»f?5tv5o ■giJx.tf«^i:L-t«.. T::^!Jv:/7y^'. T-fe^w:^^ 

^y^', yNVif^::ia-, o-i5^5VV--d{^. r!J•^fyi^^-^^ 

[01021 

{ci-^TM'teS;^^, ^««|giooK»^jc^bO. i~2 0«»gi5-efc2,i<b^s$f^b 
<,o.3~.io®filfi5-efe5::i:;asj;iji(f^uvNo 
I 0 1 0 3 1 

j^^B^ h ^- « . b ^- t UT b i b v^-f nic t ffl v^ i^ 5 . 

ft 3p :g 2 . 5 ~ 1 0 M mT-foS ^ t b - <D ® * 14 5r » ^ 

m*^^=SdS2. 5~6. 0/im«?h-:?- — ^^:ioV^■C»*^o^!)S:^4»^■^fc'?. 
[0104] 

sy^5* -eti«<i?j^ jis^ffl ^ n 5 ;i •pa x « i as^-fb-t- h y a ffl v> t 

SaS!i$nfcl%NaCl*^lg^, ISOTON R-II (=I-/^^'-■!^-r::•^^'^'r7 
-i's/j?v'-v/-?^^^t$i)*si56ffl-C#5o 
[0105] 

PJSS t L -C »4, «fFfS«»'7K^M 100~150mlflc5>^^Ji: LTif KStt^ (iif * 
U < «T/V'=2*^/l'-<>'-^ V-^lt) S:0. l~5mlJP;fc. $ PJ ^ t* ^ 5r 2 ~ 2 

^-i:LT100MmT^<-f^^-^fflV^, mrl5aa^S»JCJ:fJ2. 00/zmJ^iJiOb-^- 
^iScSraO^U. f*:^^^^? i: <BI»^* i: * ^ Wi" S o * H b * IS 1^ 5 
•Hsa^^*^ wSi^pj^S (D4) s:»a-t-5o 

[0106] 

^-Vi/^yUi:LTf±s 2. 00~2. 52/xm7|5^;2: 52~3. 17Mm*^;3. 
17~4. 00;tm7|5^;4. 00~5. 04jum?!ciS:5. 04~6. 35Atm*gS; 
6. 35~8. 00Mm*?S;8. 00~10. 08Mm*tiS;10. 08~12. 70 
ium*^il;12. 70~16. OOMm*^; 16. 00~20. 20/xm7|5i§; 20. 
20~25. 40Mm7|5?a;25. 40~32. 00Atm*^;32. 00~40. 30 
;2m5|5^«)13f"-Y>'^>'l'5rfflV^5„ 
[01071 
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10 10 8] 

:^?tm o^:^-^^*3v^Tli, ^ti-bwi^yi^^ m^^Ati. f^mmm 100 mmu \<in\. 

0. i~l5SragB-efc5widSif*U<. 0. 5~l2®fl:8R-CfcSri*sj;t)»* 

I 0 1 0 9 1 

T-fef^y^r-fehVt&JR^^*:, ^m^y^^ h' o ^ -y ju^^^^^ ^ ^ m V 4 :^ ^ > <^ 
^m^W^. ^Of&J-tv ^#1^^^^ Kn#v';&/U#>'^. ^#:K^/S.t/7Ky*/v:!j<:/^ 

[0110] 

Hb 2 ] 

Ac;;^N=N— Ar 

/^ 

Ar — N=N— Ar 

MI±S Cs Ti. V. Cr, COx Ni. Mn. Xf* F e ^©Siii4"CA^JS«:^ 1/ - A 

X' s Y. Y' \t-o-. -co-. -NH-. ( RiiM^a 1 ~4©y';u+)ua) 

*^t>Sli*i-?.-ax(inatt±^5^L. AUt^km. :^K'J•iA. AU-^A. y^^ri-j^A. |g 
[0111] 

-hlS-AS^ (2) T-« ^ n5i^a«l^«I^J-t?»i, ^ 'L^^S i: UT F e Xtt C r 

[0112] 

[0113] 
[ ^b 3 ] 



A+ 
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<H20) o 

I " 

° (H20) 



A* 



(3) 



CjC+. Mttg2{5itfiC»^jaS^U Cr, Co, Ni, Mn. Fe, Zn. Al, B 








T I 

R R 

*sv^tt^filu^A»we)nso za:-o-Bfi:v^^± — c-o— -r&So D 

[0114] 

±15-^^?: (3) T-*$nSi^«^J®^JT-|*, i|#tc, <!: LT J4 F e . Cr, Si 

V;jS»^U<, Ti^^^'J'iN, flg US IS T * = A if * U V 

o 

[0115] 

±12-^5*: (3) X'm^ti^nmmmmo'p-r^i.r y^Tk^m^i^i)^ X ^ »^ V < . $ b » 

[01161 

I^k 4 1 
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—10 




(4) 



Y,S-r/Y3l*7J<«ll^. C.~C.8(7)7';U=^-^1'> C2-'C>^<Ji7}VT-)V. 7,)V7ti>T^^.^y 
±S©X,fcX,. mfcm' . Y.tYs. n t n ' . Y Y«l*l^--et.S&o-Cl>Tt,*H.>. ] 



10 



20 



T t:: ^ i" o 
[0118] 
lit 5] 

0 





N=N- ^ 

1 p'^if-irO 




NH4® (»t)f H® , 
Na®, K®*fctt 



(5) 



30 



40 



[0119] 

lite] 
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0 



NH4® (Sl^H®. 
Na®. K®*fc{± 



(6) 



[0120] 



NOs 




CONH 




NO2 



0 



NH4® CSV H® , 
Na®. K®^fctt 



(7) 



I 0 1 2 1 ] 

l^k 8 1 



Np2 




NH4® (SVH®. 
Na®. K®*fctt 



(8) 



[0122] 

[-fb 9 1 
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NH4® H® , 
Na®, K®*fc«: 



(9) 



I 0 1 

lit 1 



2 3 1 
0 1 




0 



NH4® iRV^H®. 
Na®, K®^fctt 



(10) 



[0124 

]} >^ V y 

. 7 a. y v- 

— h ^ <D 

^ ^ V -fb -g- 

10 12 5 

TIB 
^ a; ;^ 7^ 

) t VX(0 
[0126 



1 



fi£ !^ ; h y ^ ^ ^ T V ^ ^ 

lyfk. V >■ ^ y 

^ ^ X ^ f - 'f K > i^-y^fx^^^ 



, ■Pd X. f« = ^ n 
i=K - 1 - b K o ^ 
a W — b ^ rc> 

^ U T li . 

gg^ ^ V ^ i/^, 

;^ X 3j- ^ 

7s X if>. \^ — V . 



V--4— h;:^;!'* 

row-^«!is|-. by 7 

y y ■^f 'y :^ T 'yM ^ 

K ^ © /V / ^ ^ 

^ n ^ /V X 

- -a- # ^ »^ 



^<?i5'y/i'®^3.;^7^/KO^D#fi^tt^/^-^<^*M'a-{^^S:E1^mitSy®??J 
ffl W i- S . 

1 
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•^20=9 

COOC2H4N^^ 
R3 



(11) 



~C4) o 3 

[0128] 
I 1 2 1 




(12) 



rSttf R.. R2. R3. R«x Rs^tl/Rel*. S^StM;ll-Tt,M'ioTtAT<fe^<. 

i> ^iST^f?. u>gi^*>. *;u*->M'r:i->. «es*';^M'r:r>. xii^ST^^i^^f 



10 12 9 1 

tt/jjvN*s. ig^©fltioo«»^j^*rb-co, i~ios»iaJ-efe5ri:*s0*L<, 0 

l^mlli--i^^ t^^mm^^^m^<}^^j:< i:h^m-r?> 
u^%:^mmti.x^Wi-ri>^tt^»^^^^o :L<DXo^j:^i^mtLxi-x. 

g © ?Sa IS ^ *s * Jf 5 o 
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nmT-fc5ri:!6S»4L<. 1 0-1 00nmT-*>-5ri*5J;'9if4UV> 



[01321 



^tzmmmmmi\^i^(on^ii\ b e t j^-eaa^ ufc^^K^ic j: 5it«BS*s 3 o n 

M^^'ft<^'^!Kr^^'^«<I»2Jt«®aii. 2 0 m ^ / g ti-hT;fc S r i b < . 40-3 

OOm^' / g-C-fc5.::i:*5j:ij»4Lv^o 

[0133] „ mm. 

[0134] ■ 

^i:*sSf*U<, 5 0 %e>^±T-fcS r t ;SS i >9 U VN„ » * L ^ * ^ 3 b T « 

I 0 1 3 5 1 , ^ , 

bSIBv-^ >-ft-^ife bT«:, -pij ^ « , i^;^ ^/Vi^^ h ^ 7 ^ , h V ^ ^ ^ b ^ ^ 

^ > . y ^ h y h V ^ ^ <0 T /V- T /V 3 v- 7 ^ . ^ ^ /V n /V v- 

-^^ by^^/w^a/P->^i/. T!J/^i?y^^^i?o/^->7V> -^:Sff-^^/vv?V7lf:/ 
T y 7 =^ - /l- i> a y 9 V . ^ ^ /V V? ^ ^ n /VV 9 V , If = b U 3i h 

^ ^ ^' P ;w v- 7 . ^ ^ /V- J? n /V 7 ^ 7 V jt: -a- ifei ^5 ^ (f ^ H 5 
I 0 1 3 6 1 

«:^^^^Ji:UT^*P-r5r ^ <D J: 5 b T f± , ^ ^ ^ ^ 

y^yxii^^^ J>.^ IS> T ^ =^ m <o ^Wk'^WLtiD : ^ 9 i^m-)} f^' 'y ^ ^ ^ "1-9 
i ^icf iigp^o ^ y 7 i-^-. d^y 7 5/'fktf=y^:/^<^7y3g« 

o 

10 13 8 1 

;^|gBJco h ^-li. <iv^©;^&JcJ;oTSiiti-2>r ir^sx-t^o © h - SS it ^ 

^^iPS'lt:^. «I«6<J|::«&# b, <Sr :55-m-r 5 jfe ^ U . 

[01391 ^ 

[01401 
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I 0 1 4 1 1 ^ 

-a-«li:UTIi, V -> /V 5 ^1^- (H#it;iii^tSi) ■:^-y<-^^^- (;<7l7^ttS!i) 

s/ (* y ;& !7 5 iJ' n :^ttiSl) ; ;^/-?>r 5 (:*:^^S^=i^ttSS) 

w-y^^l^- (-? :y ^iK-ttlgi) *s^»fe>tuSo 

[0142] ^ , 

^giffi^i; UTI*. ^d^iiKRC^-i5^- (^^mum^m) ; • =^ • = -^5^- (B u 

ssttSSi) ; T E MMJf WttI (:^j^«l«aSi) ; T E X ^ « iW «l ( 0 * fii M^t S! ) ; 
PCM?gi6««l (?i!lMS^XSfttii) ; -/V 5 S. ^ -> > ^ a - Z ^ z:.-^- ( 

^t=±^f^BFf ttK) ;^-v^5/i?;^ (H#S£liJ%t») ; M S S:Jflffi--y-. = y - - ^ 

[01431 

g{) . s K 5/ h • • 5 /I- (•fe-r -^i^^^tfcSi) : iJ' y f n (jimfixmttia 

[0144] 

t b-C«, ^Jxtf ^ 7 2/ -^^ iJ' n Vi? 7f >7 r -T 7* ^ ^ iJ' 

'y'y^r^T- (-fe-f v^HltSi) ; iJ'-^i? 9 s/'^^ r ^ T- ( b « :/ v> r y v 
^ttS!) ; 5^nv-fe^<u-^'. i?-d?:/us/i^^ (ATP) . TSP-fe^^^-^^ (^1^^ 

( 0 ^ --7^ y xmtt^) : YM^-r ^ o * 5/ h (^JI|^*ttSi) *S^»fbtb5. 
[0145] 

^m^tt»i) ; wy^'>-:/. i^^-f -^y iJ'- (®*^^^^tt) ; y 7 y = ^ -y 

A (^^yw >■ VttSi) ; y ^i!' y - V (|if:^XiSlttSl) ; y-#^ ^ y (iS' 
XHthSS) : 5 a -y y - («»kliaS!i) ; R ?^SltiifB ^ if ?j n 5 . 

[0146] 

10 14 7]. 

IS W <0 « '^ife Jl^ ^ ^ *5 V ^ T , IE ^ «- ± 5|5 ;t ^ h - Pi «K ^ -r S * T' <^ X m li . 
5, :*:|§P^©Pi^?^^;&fe-ett. fifeOXeSr^ UX'fc^< , 0iJ ^ fi ife ^ 

-^Ie]llx-r•5m^*^y--y^5^=I^^^■^^^*^~'®^^^'^^^'"^^'^.^'^'^^*^^-^ 

^ ^« ffl -t- 5 t -is -c t 5 . 

[0148] 
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[0150] 
[0151] 

10 15 2 1 

O 31 <li «c *t J© -r 5 r i: ^5 -er ^£ 5 o 
10 15 3 1 ^ 

Si^BiftttOfcS:a<y'r5 K«)ii^O^«fligl5«-ti-5>^:, :!)PSft«c«Blc*3VN-cei&^Sr^ 
[01541 

[01551 

*fc*isi^ropi#a?^^:i^fe-e»i. ;£3&^t-. h t iS5® tt© ^' r ^ ^;!jp ff a - 7 {iii 

BiiPL e^S ^ F^i^-r 5 r ^ b ^ - ^ ^Sft S 
[01561 

|gii-5^^T'fc So r # ffilB/W «:3fi«) i: . IB® *t ± b - 

?^:RSrlS«ii*tt^§l ^Mtt . h - ^ O ?g ^ <D « W b J: O t 3!fe < h - ^ 

t\^. ~u<D^mm<Di&\,- h-r-^mm\^ic^mvx\,-i>^^^^m(D v-r- 
[01571 
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T Ift 1^ i" S o 

^ut. mm»t}samnu(om\ci}f^vMm^i^i:'^xmwk^ni>^f^m ^ *;5 
t(Dn\^n\^is^^xiRmm\^^^\-x^m^nx\^^?>o 

^m^'^<o?inf*^mi^mm^fix\^^?>:iti)^»-i\^^^o 

sxT. :^?^m(om»M^mmi^^^^x . mm%: m^^x x *> mi^^\^nm-r , 

i^'n^:^mm<D v^-%:^^\.x f^-pi^*?^fi£-r 5m^^«4 <!; . m^i^i 

-y 5 t umptp ±\^M^^iti±m^m hi--mm^m»^p \^^m^-^^^m-mw6 

[0162] _ 
mytWH^. OPC. T^^w^r^Se, T^/u7r^Si^©^?tttf4;i5, T/v^-i? 

»4(o«^«, vi--<DmmRx^mm(DmiSi:^^Kj;&zxm^$i^i=£>o ^y-^^-^ise 

. ^ S * 6 o V> T »4 ^ -r 5 . 
[0163] ^ J. «. *t 

gi: LT<??^«n-7 2 J: •p-C-«?^«^tv5o ^i^^ H ^ If # J& C T O N / O F F 

F E E Dm^ife^;*^^''^ fe^^ >r ^ sr^a^-a-j^^^rcme^ 
(Df5i^WPwMiiitt> ^^i4:ii<^ -f-m CO m ^i±m t p <D^^<om^ tii\^ 
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EI 2 ^c*3v^T^ll!^^^<o«i^^©^^ J: o-rMa:#t^$n, w^i4o^«A p ^' Kl 5 

5^i4^I 0 J*. JqS&fl^i: UTOt-^'lli:. t->5'll5r*Pff^«-20l^(6]»tT^jt 
5:t)^jpff 2 0{cJ:o-C-ia5o;Sffid5^i^$H5.R1S4^«^«^y-^l 3^:. t-^r 

/pffii=^2 0»*. RS4^oS^2 1 i:. S^2 1 (;)J^Stc?i0^$ixfc#tt« 2 2 i:. #14 
« 2 2<^JlBJCj^^$Hfc«IMttS 2 3 i: Sr^ff bTV^So #1±S221i, - =" ^ ^ 

^23tt. PFA. PTFE. FEP ( x h 7 7 .i. ^ U V - - ^ 1^ 7 /V ;^ n u f 
[01691 -a, 

y 5 K. p p s (jk y 7=1 = u.v^ ^1^:7 ^ K) . ?sfB^ y -^<ommistmm(o 

i 5 J^. amici 9 l6IKii-5tt!isfSrfflv>, t - S« 1 1 a <^ fi ^ |S] ft -o T . ;^ ^ y 

[0172] 

jg«^ 1 1 eft, amisnji^t^s 1 1 b ©^®«j:?^figstufc^^-efe ^ . ^rn x ft 7 5^ . 

BgJi # y I-'? K> ^ y T 5 5 K. PEEK ( tK U ^ - ^ /V ^ - 7" /V, ^ h ^y) ^ O J: 

[0173] 

Ni:R^^{|lJ^cJ^fi^uT'bSv^o ::cD#^-eft, t - i i ft. t - s« i i a i . d« 

fg^S^S 1 1 b i:, 1 1 d . ^Sig 1 1 e SrW-rSo taS^^^^ l 4 ft. 

gi^ 1 1 d ft. aafSHR^^S 1 1 di:SS^^^^i4<^ra<Dii8ttlESr«S-rSfci6l- 
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[01741 

i i/l^^ 1 2 tt. k 1 1 U, s/ :^^N i:.K*r:&lS]-0»I^SrESCfc 

«>©wfii?i«cw-e*>9, m^r^v-^-. y^j-j^mm. pps. p e e i 9 j-r 

S r t -e # 2. o ^Hji" 6 ^« y - ^ l 3 o Ift. it S: fi£ -f 5 ?^ 

10 17 6 1, . ^ 

;^7^^ 7j>/wy 1 2 (eft., y - ^ 1 3 dS5fe^SSr t o-Cy^-X^^^«$^^TV^T. :^ 

I 0 1 7 7 1 

sfcfcjc. 1 0 0 ^ m&Ly(Dm^\^m0.^i^x\.-^o V - -y 1 3 li. ^^j^tisus 

[01781 

$ 2 0 ^m&.±(Om^i:m-ri> ^ ti>^0^V^-c -Tfii^ib^^^ ^) ^ ^ 1 3 <D ^ ^ b \. X 
VX2 0 n ra)£kAL\ 00iumeiT*5jif^LV>. 
101791 

^ilW<^«ffi«-^S^®^^^^^■^?*''^ ^J;t»iPTFE (7Hyxf77yV;^n;r^i.:^) . p 

p (^j,^:7^v;^pcc^uv---^-9-7/P;rn:^cifc°v^i^*S-a-«^) . ETFE (:^^^ 
v-^ h 7 w^-^fi^^) . CTFE (tK y if p n b y n^^ u V) 

pvDF (.TKyvf^y^^^^/v^t-^-rK) ^o7 5/^«flg. v-y=^-:^i»iii^«)itsi4 

[01801 
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10 18 2 1 

^.^^(DjiraH^© 1 7 ic J: 9*n.Egi5W2 0 tc[Rj»t-c#f&i-5 r t i 0 . Apffi^ew 2 o.\z. 

[ 0 1 8 3 1 

J: t) JPffgett 2 0 ^rlEliS^Wi ^^3:. *Pffg|5W20«®i:^*^y-^l 3«ffi(0^ 
3(|-t<?5^B©«Bm$^ 3 ^m£ATi:i-Srid5. ^ 0 S «tt Sr * 5 -h t? * L- V^ 

o 
o 

[01871 

3rtffi©«sfe$tt> ^^^t^^vMci^^-t-So ^jct-^ 1 1 (omw^m (lie fo5v^ 

[01881 ■ , ^ 

mm\^i^^^i^^ ffisttgcofift^^iiti. y - ^ 1 3 coi&e«ttJcit'<«issivi# 
^«;^y-^i 3^B«)«Em$»im^.i^Tica5^Sjc:-^-^5fc2)o 
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[0191] . 

sir (o^mm.^ ^ 5* ^ -t ^ i,<D-vh ^ t . s«^y-^i 3 <Dmm.i: x <o ^ j^- ^i^-r i> 

(01921 

[0193]. 

^gsp;tg3 1tC(i,ff^0. lmm~0. 5mmmS«0SUS. Al. Ni. Cu. Zn 
3 3n. #iJ;t»i^JR«-^sKD*ffitc®e!^5'^^S:ifeU;fc^S-Cfc?5. F^^3 2 {c « - ^ fKj 

I 0 1 9 4 1 

06jcs3v>T, ^m^WLs 1 srrtS3 2 t9i-m3 3 <D m \^ ^ ^ ^fp (o \^ m 3 2^^ 

S3 3<?5^[R]-^ffLiitf. ^«sp;R3 1^^S3 30F^lc:li> *SS©ig|VA?H?t»s fc2>v^ 
[01951 

?fct^. r«^JRSiRlS§i5«-3 4^smS<^»^l^^fi£^^2.J:5t^bi*#Jnx*JSi-o U^* 
^*pxi:b-c»i. ff3E*nx. §l#S#Jnx, >? jp if © j; 5 'icJo x ^ ^ 4' i-S^ b'T 
^J:vn;5S. fti^;!)PX t UT i^ATtc^i- J; 5 ^j:JPX:&ft{c J: 5 . ^ ® ®i P3 1S SBtt 3 4 © 
^3 iRi gif S £jl T <^ M la S:^ -r S JP X Sr ife i" . 

[0196] 

^mmpinnpf 3 4 (d m:^^\'m&siT (Dwa^^-nmji t Lxti. ■^j;S:»iiii8s.t;'Bi 

9 ic;^-r i 5 ':cAPx;^fe;S5fc 5o 0 8 t) ;^ trc^v^^ipx-t?*? 9 . @^-&36 

ctcgi9#»tbixfc*lii36b»::, liIteiiSJcSi!!)#»tP>tv;fc}fUSTn-y36aS:. ^ 
m®irtM3 5i:m^©iSgifctt^Je:gSraufc;|^tgT-t^«»irtS3 5;&r6]-*fUMt:t5o ^ 
«SirtM3 5 Kn. -^mmPimU^ 3 4y5Mi*52.*ixT*5»5. Jf$;t?f|J#3 7JCj;oT:& 
«^Ria^a5;H-3 4£D;{;5y:/?^«l£gP*s^JRMrtS3 5Jc^*bT@^$n5. 
(01971 

i<D:|^«T^JRS!rtM3 5. #«SiR1^lfl5*t3 4. Jf$;t$i5*t3 7^lr0c^^H]<O;fy[6](c:|E] 

t^ur#J!raxtci?)ilS^k$*v, fti^WlJiHcEli oi^:^-rJ:5 ^^^y-T'i 3<^^ 
5g»;^).|cS-T?JPX$nfc;&5'^4^<0:&m®4Rl§i?PW3 9;5SLrt*PXt^J;'9?^fig$n5„ 
^«SiRl^?F15*t3 9^C^i. Jl^fp]»^!g?i9;^f=^^^)PX^Oa-7JfbS-C«iafi®|:3 9 

V —7' 1 3 . 

(01981 

a^i!5^^;=^38a. 38b, 38cWrt«fl(C,;&JSgirtS35i:}f$xlf|5tt37i:te:J;l9 
mm^h'tz^mmPinUU S 4^lil«g$-frJfc*sb, ill>9ii*Lr^APX{!:J:»)»^^l2b, 

^;&iR]©i!a(a?^^srf^4- $-a:5*^-T?fe<' -c -b avN„ ^om, ^^m*) mjl^. ^m^v 

1 30P^^I*ll-Bff^»JJATWllflOSr?i^fife-C-#5;&&-efcixtf, ^(DJ;5.^ibr#;0PX 
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cT) ini X iS -c- o -c t * .*3 v> . 

[0199] 

:it«:e<«l^. lp]igSr>^ix-X{c-r5i:*lc. R tSi 4^ ^ « ^ ® ffi ^ M -f- 5 b - ^ <^ ^» 
h J;o-C«o< r ^: <^JJli$iJ ^« « o $ ^ 5 iSS . ,g.5t^t:Sra^ 

I 0 2 0 1 1 . 

01 l&U^Ll 2{^*3.V>T, JPff^fi5*t2 0<^#tt» 2 2 J4 . @«ttv-y=-V=rA. ^fl; 
fpjP^^24{cJ;o-Ch:f--PifiKi:iS»ffitt<^5^WT^SrPP*n-^2>o ®T-«,_ 
^•g-.S:&2ilc:tt.-^'f-?-;^''<-i'T;^;&spj]jq$ix-5«fi6:t''£2)o 

[ 0 2 0 4 1 

S P> ^cC -5 ii i 14 S - ^ ^ ^ ^ * ^ ^ ^ ^ """^^ 

10 2 0 5 ] , ^ „ 

3^-03 h^-^(D!a«SrJ:'9-®«iffi<Ji-5^i:*^^^^'''C^° ioX. ^< tv 

1 0 2 0 6 ] , * ^ * 

I 0 2 0 7 1 ^ ^ 

*f- 3^^B^lcfflv^f>i^?.S«^g^^*^v^-C. J!JP^f*:tt. a m i «3 IS i& i" 5 © H 

a«ii#<o®^»c j;o-tigfia-r2. totiPfi^^tb-r. |j)j;t«ami^«ma^^ic J: -c 

[ 0 2 0 8 ] 

;*:|SBJ^cfflV^b^^5^if^»«i- |a^^«- ± O h - O ;t)P »c < jl ffl 5 r i: ^ 
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10209] ^ ^ - . ^ ^ 

Sa S S CD ^ ?> flf ^ $ T T t> ^ v^ o 

It^ mi^\^^Mm(ommxn. 1 0 ^mm^u 2 0 \c\^i-rxHm-t ?>m^^^^ 

L T a V>. 

[0212] 

[ 0 2 1 ' 3 1 

[ iig « 1» Si it ] 

<i^^^&^^ c - 1 (Dm^:&m> 

. p< y - ^ • ^ K»^fc 

• 2. 2-t*;^(4. 4 -i?- t -^^>V^-«-:^^->-^i5' °^=^'^>'^> ^"^^^^^ ^ • OW 
4oP7^;^=^f^-t?=^VWV200«*?15^it1^U;^£7)5e,^^F^Sr+^lC^|g-CS^L. 

i2o'ci^#M$-&fc^. ±m^^^^ 4f^?^*-ifxmr ^tz, ^ ^ic^ u^mmrx 

[02141 

X^^V75K»^. y /W^- n 2 3 KftgP. ^ U ^ > ^ ^ ^ 2 ^ & 

2, 2-\f:^ (4. A-'^-t-'f^;v^<-^^'y'yi'VJ^^'y;v) ■zfu.^iyo. 6 
wksu'srfflv^. c - 1 i: 1-'C«*1IB C - 2 =£r»-^o 

[02151 

< C - 3 (DKitt^d > 

;=^^^:^8 0K*^. T^y^wSS-n-:/^/H 9®4«5> ^ y /VK 1 «ft?fi5. 1. 
1 t -:f 5^/V'^^-:r^S^->- 3 . 3. 5-hy>'^/^->^^'-^*^2Kl:Si55rfflVN 

y y 7.^^<Dm.m^ \ 3 O-CJdggHbfcW^I-fiC-i i:P«»cbT«JiiC-3Sr#fCo 
[02161 

KM^^m.^-^ c - A <Dm.mm> 

8 OSf*SP, TiJ' y /VSI-n-:/g^/V.2 OmSlfP. 2, 2-ti'^ (4, 4 - > - 

J!g C - 4 # fc. 
[02171 

;=c^u^ 7 2Magi5. Ti? y /w^ - n 8 SS^FP. ^ ^ y /V- ^ 1 0 K 4 ^ . 2 

2-lf;^ (4, 4 - i^- t - 7'^7W^^-;^=¥ iXiX^ n -^dr ->yw) yn/-?^lK»^fiJ^ffl 
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V^, C-li:I^«J-b-C«JigC-5^#fc. 
[ 0 2 1 8. 1 

2K»^. 2, 2-t*;^ (4, 4-v'-t-7'^/W^-«-^^'>->^'0'^^->'''l') yny< 
:^lK*SB^fflv^. c-ii:l^«tcbTl»liC-6^lr^tfco 
[0219] 

. K^^^»fi£^1»lgC - 1 2 5«fi^ 

• U^^ 60.2K»gi5 

±IE«-!!sf©5^^y-^-XtJ'a-a-BB*&^JSr^->'W^'2 0 0,K»la5^tC4l^raj5Mt-CrSTb 
fee $t>{^. i^v^V'V'iliiT-C-m-a-Sr^TVN. ro«-g-dS«lTLfc^tc:.«|gfife:»-*5 2 5S' 
*S]J*B S »c;^e 5 J: 5 C - 1 <D«-g■^&^«S^SSap 2^ ffi T -e^^iSE S: ^ @ * b fc » ^ ® i 

[ 0 2 2 0 ] 

< ^ /i^ ^ ^ ^ ^ .f^ m m A - 2 (om^M > 

/wi5K»ge. ^i^^^y/wgjo. 2S4fl5. V?- t - ^^yw^-'-Jt-^^'f K 1 • 5wmu 
?rfflv>. A-li:I^^JcLT»aiA-2*»fco 
[ 0 2 2 1 1 

< * /V s ^ « Hi A - 3 o sa 3t «aj > 

Ki^fP. ^i?^y^w®?iK»gi5> i7-t->^f^/v^-«-^=5ri^-'i'K5!K»lFe^^VN, A-i 
i:P«(cUT«fliA-3Sr#^Co 
1 0 2 2 2 ] 

<H' = >'W:ffiJ3iA-4CiS5t^!j> 

4K*a5^ i^- t - r/^/w^-^ — ^=ar iJ- K 2 . 4Sr»lf5S:ffiv^, A-li:ISl^li:UT«flg 
A - 4 
[ 0 2 2 3 ] 

<*/VJt?=ar V/uS-g-Wt*-/H^aiA- 5 oSi5g^J> 

ifi55^^S^5^«/!i C - 5 Sr 2 5 K4g?. ;^ ^ W 5 8 Sf S SiS , T y >'H6 - n - /V 1 
4®»^ro^ ;^^^y/v®?3K»^iBx ^P-t-y^>'^^•«•^:^=3f■t^■^'K2. 4KSSPSrfflv^, 
A - 1 f^^i- bT«rflg A - 5 Sr#fe. 
[ 0 2 2 4 1 . 
• < /V ^ /V * ^ * t' ^ /I' ^» fli A - 6 © ®1 3t ^!] > 

C - 6 Sr 5 0 K»SiJ. ;^ 4 2 SrSlHJ, r y /Wgl - n - ^/u 8 

g^Ap^ i?-t-:/^>'V-'-'-:^'^1»--i'K0. 7^ft^^fflV'«. A-ii:l^«lcU-C«'fliA 
- 6 Sr # , 
[ 0 2 2 5 ] 

< y tf = /vi»flg B - 1 wfait^aj > 

•T^'y/v^-n-y^^/'i' isKftge 
• p<^'^y/i'^^y>"^>'i' TKft^fu 

4oP77^ = l^-C^^'>v:^2 0 0«4la5<lr«i$L^j:/6Sf5^§&rtSr + 55-(c^^T-KmL. 
12 0'CiC#ja$iffc=^x ±|B#^5>Sr4litradMj-TigTU?t. ^btc^v'l^^'jliftT-C 



7 5 wa^as 



(34) 



JP 2004-53622 A 2004.2.19 



|g B - 2 <D ®i 5t > 

T if y/u^-n-:/^/V'2 OK 



B - 



[ 0 2 2 6 ] 

< y v? s * = 

4. 3Kfi^x v^-t->^5^/W^-?-^^1^-rK2K»gB5:fflV^ 
B - 2 » fc. 
I 0 2 2 7 1 

< ^ y V V? /V. S-^ W - ^Ht Jig B - 3 <^ Si Jg F!l > 
^^W^7.5. 7K»^,T^y/l-®&-n-:/^/l'2 0K»|f 

fli B - 3 Sr # fc . 
[ 0 2 2 8 1 

•< ^ y v- = B-4 (om.'&m > 

>^ ^ U > 6 0 KilaS. T ^ y ^V®- n - ^5^/1^ 2 0 MS^HJ, 

1 

-A-6^«1{C, i»a|B-l~B-4^«2tC^n^tL/^-ro 

0 1 



p< ^ ^ y ®s ^ y V? 

B - 1 tmm\^\^xmm 



y /I' ?^ ^ y 

1 tl^^JcibTW 



y ^ y /V 2 0 
B-l i:ra«{::UTl»fltB-4 



[ 0 2 2 9 

nmA- 1 

[023 
1 1 



3X 


A-1 


A-2 


A-3 


A-4 


A-5 


A-6 




C-1 


C-2 


C-3 


C-4 


C-5 


C-6 


;«/<&( 5851) 


25/75 


25/75 


25/75 


25/75 


25/75 


50/50 


P1Mw(-«2) 


10300 


24400 


4000 


8100 


8300 


10500 


P2Mw(5«3) 


16^ 


51^ 


875 


18:^ 


197? 


29;^ 


SfiKmgKOH/g) 


7.4 


3 


8.2 


0 


35.1 


0.4 


Tg 


57.8 


58.4 


56.5 


57.3 


57.4 


57.2 




0 


0 


0 


0 


0 


0 


5551 : m^^mi&ii 







JSC- 2 



n»'f'm.mt:-<7 (P2)© t;- fi 



[023 

im 2 1 



1 1 





B-1 


B-2 


B-3 


B-4 


Mw 


20300 


58700 


2300 


19800 


x;ff+i/<ffi(eq/kg) 


0.6 


0.3 


0.3 


1.3 


THF^Sd 


0 


0 


0 


0 



[ 0 2 3 2 1 

<MMm 1 > 

-i^sSfiSJ. sr--vi/3./w5 ^-t>--t--c?s^^, -ttsiiif LW u«iicT 2 0 ot:-t? 

[ 0 2 3 3 1 

• ±.m'^mmm 1 • ^ 

.7Ky3i^U>'!75/i5';^ 



0 n&n 

0 ®»g|5 
4 WftSi! 



(35) 



JP 2004-53622 A 2004.2.19 



^lltiti^lkUI^Wit. -jr y (B-1) S:^»PU-CV^;fev^%<^^r 

}. ^ _ # v> , /I, jj? yv- S ^ y S <73 J: !? ^ fiS fi£ ^ fiS; L . T h 

[ 0 2 3 5 ] - ^ 

:l<o Y -f-i^^ 1 0 0 KftgUl- 'J - 2K4?a5Sr-^v->3.yu^^t^- 

[ 0 2 3 6 ] 

4 (ci ^ -r o. 

1 0 2 3 7 1 

lie*-, jX^J^y— i^PnJBIJt-TlOMmOJS^tCj^^Ufc. 
[ 0 2 3 8 ] 

t.fz V 1 p4@3 0mm, 0 p. m <D Pi ^ ^ ^ T > ^ ^ ''^ -< 

-7-S*5 Mm, PFA^flg* 1 0 Mm, ^rtV^HT^-f V J; T ^ ^ 5 ^ JCl 

J:oT, ^S30. 1 3 mm©RfS*^t^?^fife UfCo ^ ^ ^ y - :^ 1 3 <D ffi <0 « B & $ R 
z%2Mm,;?1'ffi©«®m$RzS:2Mmi:U^„ 
[ 0 2 3 9 ] 

mmU^ 2 0 ii. it:^20mmOAi:Ki&2 1fc, ->y=i-i^:fAgS:J?;5^5mm 
[ 0 2 4 0 ] 

T^fitS^XJi, pj^?^fi£iSe«>l5^«-tt5S^^t°-KS:19 3mm/sec(C^SbT, t- 
1 ioDta«S:'|il:t::SiJ^»b, t-^' l l Offlm^SIRlS^^ l i b'-oamSrM^^UT^b-b 

[ 0 2 4 1 ] 

is^a^3t^±^-ov^Ttt, ©eftfaip^^^ises: i i o~24ot:©sa*5fflxt-i?i 

?r^H^H<75MS-e^TV^, # PjixfcS^^S: 4 . 9 k P a O iSf fi 5: # ^ t? 5 t£ 

[ 0 2 4 2 ] 
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if ]S S :r y-^ h ^i^Htinlt h •r — X'h ^ o 

[ 0 2 4 3 ] 

WiSta;i-7-fe5/ ^mmm<^^m^ V -^^^^-c T ^i:fiiM\^tcm^ t^m 

[ 0 2 4 4 1 

7fJ|5(?5^ — if— K' — i^t^y^^i^LaserJet 4100 (A4, 24tSc/^>:Hew 
lett PackardttSi) <Sr. Kl93mm/sec, A4. 36 

ft/^J-JcefeitU, A4lJ--rX<Dliiilfea5a*5%Oi[S^-e. A4 1^-rX^D7 5g/m^OiK 

'^m.'^m. (2 at:. 50% rh) mmx 5 0 0 0 ^(Dmm i^n^^n^^ . 

[ 0 2 4 5 ] 

/h $ $ ^ < n SI 5 H e> 51 ^ -r S ^ ^H- J; fJ M §1 # S: ^ L ^ o ■ 

A : ^ < S 51 # /JS V^ 
[ 0 2 4 6 ] 
[ 0 2 4 7 ] 

<mmm 2 5 > 

«3^^:lB«$n-cv^5J;5^^:^^-»«!!;&Srftxfce^^»4> ^is«?!ii t mm<D:)jm^ m\^^ 
« 4 tci ^ -r o 

[ 0 2 4 8 ] 

< ib ®f 1 ^ 2 > 

Sr«3t5:^-rc :ine>b-?--6. 7jcov>T, II ife i»J i i: P «l O fF flii ^Ir ^f o . WM^^ 
Sr ^ 4 ^ -f - . 

[ 0 2 4 9 1 

[« 3 1 
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58.3 
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22.5 
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6000 


5100 
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7.1^ 


6.4^ 
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6.075 




6.2 


6.3 


6.3 


6.2 
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1 0 2 5 0 ] 
[« 4 1 



«4 






USSfll 


mmmi 












hi-Ho. 
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5 
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7 


ON 




>240 


235 


>240 


225 
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205 


200 




A 


A 


A 
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A 
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B 


OFF 




>240 


235 


>240 


225 


>240 
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B 
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B 
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C 




.^«i4cc) 
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140 
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mm. 




1.45 
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1.36 


1.30 


1.32 


1.30 


1 .32 


5000^ 


1.41 


1.42 


1.38 


1.34 


1.31 


1.31 
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